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reminiscent mood prevail, and by and by the pioneers of 
the electric motor will also be Jooking back at their tri- 


did it all. Speaking for ourselves, it seems but yesterday, 
though it isso many years ago, that we were making an 
effort to print the little Operator once a week instead of 
twice a month, and almost doubting the wisdom of the 
step; but yesterday that we went into telephonic matters 
in our own sphere, with others of the older time who 
were quitting the key for the switch-board; but yesterday 
that in these columns we tried the effect of the first arti- 
cles ever published in this country on electric lighting; 
and but yesterday, too, that we started a department 
devoted solely to the applications of electric power 
and were kept busy finding items to fill it. ‘‘The times 
change and we with them” is true, and we cannot deny 
ourselves the feeling of satisfaction that springs up as we 
survey the changes in electricity and the manner in which 
this journal has lived through all to fill a place of wider 
and wider usefulness. It was remarked in Boston by the 
newspapers the other day that the men attending the elec 

tric light meetings there seemed to have sometbing about 
them characteristic of the element they daily dealt with ; 
and this has, we think, been noticeable in each of the new 
electrical developments as it came up for recognition and 
required its supporters. Hence, while the work bas proved 
so attractive, the men it has called in have, by their 
peculiar fitness and adaptability, by their very genius, zeal, 
industry and perseverance, rendered the telegraph, the 
telephone, the light and the motor the most distinguished 
and brilliant successes of the age. An ordinary lifetime 
spans the whole record, a large part of which can be found 
in our own pages, and when such “‘ Old Timers” as David 
Brooks and James D. Reid recalled the past in Philadel- 
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OLD TIMERS. 





The ‘* Old Timers” have just had their annual meeting, 
and have enjoyed it this year in the hospitable city of 
Philadelphia. Their ranks are thinning, so far as the 
veterans are concerned, but those who survive to tell the 
carly story of telegraphic struggle and achievement, as 
well as those who become ‘‘ Old Timers” as the years roll 
by, lose none of their enthusiasm for telegraphy, and are 
naturally jealous of its importance in the long and rapidly 
“rowing list of electrical applications. After all, teleg- 
raphy is young, but the onrush of the workers in other 
electrical fields soon carries one away from the familiar 
scenes, and gives them a flavor of remoteness and antiq- 
uity. Even among telephonists the tendency may be noted 
'» look back on the days of the introduction of the telepbone 
4s lying ina dim past, and around the exciting events of 
that period of fortunes lost and won by fellow Argonauts, 
‘nany of whom are now dead and gone, memory is already: 
weaving her tender romance and building up her pleasant 
\raditions, Not less among electric light men does the 


vehicle moves along. 


the same paper also presents several novel points. 





umphs through the vista of years and wondering how they | ‘ 














































In another column a correspondent draws attention to 
the means by which terrible disasters like the one that 


There is no good reason why the means adopted for the 
protection of buildings, such as automatic fire-alarms, 
should not be equally applicable to the protection of 


naled in the way now familiar in connection with draw- 


THE paper read by Mr. E. E. Ries before the American 
Association for the Advancement of Science brings out 
prominently the part which electricity may be made to 
play on railroads, whether electric or steam. The increased 
adhesion between rail and wheel when the electric current 
passes between them has been known for some time, and 
is generally ascribed to the heating effect produced. In- 
deed, it would seem that under the influence of the cur- 
rent an actual welding takes place between rail and wheel, 
which is continually broken and re-established as the 
It will be interesting to know, 
therefore, what effect such an application, to increase the 
tractive power of locomotives, will have on the wearing 
qualities of the wheel and rail. So far as electric railroads 
are concerned, in which a rail return is employed, we are 
not yet informed that any ill effects have been observed ; 
but thus far no such currents as are proposed by Mr. Ries 
for this purpose have been applied for the propulsion of 
ordinary cars. The system of electric brakes described in 


Our columns contain this week some very striking evi- 
dence as to the manner in which the gas companies are 
devoting themselves to the work of supplying electric 
light. Where the instances are so numerous it is difficult 
to pick out single cases for mention. The gas company 
at Scranton, Pa., seems determined, however, to be in the 


front, and -has just given an order for a plant of no fewer 
than eight 65-light dynamos, the lights being full 2,000 
c.p. Scranton, with its successful electric railway and 
its enterprising gas company, is certainly a progressive city. 





It will be observed that a large portion of our space is 
occupied this week by papers read before the American 
Association for the Advancement of Science at its recent 
meeting in this city. Coming immediately after the re- 
port of the work done at the National Electric Light Con- 
vention, these papers present very vividly the wide range 
of electricity to-day, whether theoretical or practical. 
The proceedings at Boston were thoroughly representative 
of what is being done in one of the largest fields of applied 
electricity, and might seem to leave littte to be said out- 
side; yet we are able to bring to notice this week not only 
some ‘high science” in electrical study, but some emi- 
nently practical experimentation and result in new prov- 
inces. 





WITH the rapidly increasing prominence of all electrical 
applications, we hear morz frequently the query, ‘‘ How 
can I become an electrical engineer? What shall I study 
to best fit myself for that profession?’ Considered in its 
broadest sense, the answer to that question does not differ 
from that which might be given to one referring to any of 
the branches of engineering, viz., that after graduating 
from school a rigid course in an advanced technic- 
al school should be taken, followed by an ap- 
prenticeship in a factory. Practical experience 
alone can make a_ successful engineer, and 
if this is supported by a thorough technical knowledge the 
usefuiness of the man is greatly mcreased. But without 
practical experience the engineer’s outfit is sadly deficient, 
and no wealth of thevretical training can compensate. 
The pathway for the coming electrical engineer is, there- 
fore, clearly marked. We have more than one school 
where not only a good deal of theory, but practice also 
to some extent can be obtained; and certainly there is no 
lack of workshops and factories, widely distributed, where 
experience and actual commercial practice can be obtained 
for the asking, 

THE performance of the dynamo depends so largely 
upon the quality of the iron that enters into its con- 
struction that any means of determing the iron’s properties 
beforehand must be of the greatest value. In his attempt 
to determine the quality of the material entering into the 
construction of his machine, Mr. Edison has hit upon the 
idea of applying the principle of the Wheatstone bridge to 
the measurement of magnetic resistance. It is such appli- 
cations as these which show the close relationship be- 
tween electromotive and magneto-motive force, and which 
may ultimately serve to show clearly the true relationship 
between electricity and magnetism. Mr. Edison also points 
out that the instrument is not only useful for the particu- 
lar purpose for which it was designed, but may be destined 
to far wider employment in the testing of iron and steel 
structural material. The test of magnetic conductivity 
combined with the el:ctrical, which latter has already 
been suggested, ought to give a tolerably good indicatiun 
of the quality of the material, and we think extended re- 
search in this direction will bring forth most interesting 
and valuable facts. We might add that we have heard of 
another experimenter, who has also devised a form of 
magvetic bridge analogous to that of Mr. Edison. This 
field of work is, in fact, a very interesting one, and must 
be fruitful of several new applications. 





WE are enabled this week to place before our readers 
in extenso the paper summarised by us last week, pre- 
sented by Mr. Edison before the American Association for 
the Advancement of Science, together with the iilustra- 
tions of the machines constructed by him. As Mr. Edison 
states, the machine is yet in its first stages, and further 
experiment will be required to ascertain its best propor- 
tions and the method of working. One of the difficulties 
encountered has been the oxidation of the thio sheet-iron 
cores of the generating coils by the heated gases, and it is 
hoped that by enameling them or by coating them with a 
layer of nickel this action may be prevented. It may 
even be found that nickel is better than iron for another 
reason. Thus, it is well known that though the magnetic 
capacity of nickel is less than half that of iron, yet it loses 
its magnetic properties at a much lower temperature than 
iron, and the rate of change takes place within narrower 
limits of temperature than in the case of iron. Hence, 
as the action of Mr. Edison’s machine depends upon a 
change in magnetic strength due to a change in tempera- 
tare, it may be found that nickel may give a higher effi- 
ciency of working than iron, It remains for actual 
experiment to determine all these points. We think, how- 
ever, that it may safely be asserted that the direct produc- 
tion of electricity from coal has now been accomplished 
in a manner which will in time lead to its practical appli- 
cation on a large scale. We remark as a curious coinci- 
dence that in this case also the pyromagnetic motor 
preceded the pyromagnetic machine, just as the electro- 
magnetic motor preceded the magneto-electnc machine. 
Now that attention has been arrested on the subject, we 
shall have many other suggestions, and probably some 
** anticipations.” 
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The Kimball and Davis Dynamo. 


The accompanying illustration shows the new shunt- 
wound dynatho built by Messrs. Kimball and’ Davis, of Bok- 
ton. Its capacity is 8,500, watts, so that it is able to furnish 
50 ampéres at 70 volts. The same frame, however, serves 
for machines of different voltage and current capacity. 

'The armature of the machine is of the Siemens type 
with the core well laminated and built so as to avoid heat- 
ing. The mechanical details have been well worked out, 
and lubrication is thoroughly provided for. 

The machine is now being employed for electric lighting, 
and is used as an exciter for alternate current dynamos. 
Being shunt wound it is also well adapted to the charging 
of storage batteries. In the new machines of this type, 
the corners of the fields are slightly rounded, in order to 
prevent scattering of the lines of forces. 

—_———————_o-+0 2 +o —______—_ 


Electricity Direct from Coal. 





BY J. A. N, 

Having speculated upon the probable nature of a suc- 
cessful generator of electricity by heat, I present my ideas 
to the judgment of your readers, hoping they may hasten 
the time of its accomplishment. 

We find in a brilliant collection of ideas by Park Ben- 
jamin, Ph. D., that there is a current opinion that it will 
be accomplished by chemical action upon fuel in an incan- 
descent state. That this is improbable it is only necessary 
to note that hard coal and oils, two great sources of heat, 
are not conductors of electricity; therefore they can never 
be used as active electrodes, 

But suppose we use coke, which will conduct. The 


ashes would prevent the use of a permanent exciting | | 


liquid, such as would absorb the oxygen of the air by 
oxidation, and then in electrical current oxidize the coke. 
Under this principle it will be necessary to prepare the 
battery complete, as has been done, and then burn it up 
m order to get the return of electricity. Under the most 
perfect conditions this would be expensive. 

What we want is an indestructible apparatus which will 
generate electricity by the consumption of heat from any 
source. The principle of action in such an apparatus may 
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ulator is invariably employed to control a current of many 
‘volts E. M. F, 4 
Whatever may be the future aralientions of ‘the regula- 
40% pit israbc present employed by physicians insdontrdling 
the strength of etrrent in electY}-thérapetitic applicatiins, 
bot for general walvatijeation and een. It was 


THE BaILEY CURRENT REGULATOR. £ 


for this purpose that the instrument was especially de- 


August 27, 188. 






























could yet he sontpetieds 06 58 lahet pould enable. te coy 
ator to stop any train, 

In case of the fall or destruction of the bridge by any 
other catise, a wire could easily be made to pull a contact 
spring and complete the circuit by the fall of the structure 
itself, and in this way give warning, An arrangement of 
this kind, with a proper supervision of the masonry, ete., 


would greatly lessen the chances for accidents. 


_ Is there any thing practical in this suggestion? — 
AMHERST, Mass. i 4s SD. -W. 
ANsweR.—There can be no oe that suitable means, 
such as those suggested, could be devised for the pur 
of giving warning of the ~~ condition of bridges, pon 
wooden and iron. —Eps, E. 





uiavniaialal Non-Conductors.’ 


To the Editor of The Electrical World: 

Sr : Will you be kind enough to tell me if there is any 
substance, non-conducting, that will stand the heat of the 
electric arc without disintegrating or burning away, or at 
least burning away but to a small extent ? 

NEw YorK. W. Hz. R. 


ANSWER. —Limestone or marble, oxide of zinconium and 
other combinations of the earthy metals, all non-con- 
ductors, will stand the heat of the electric arc and waste 





‘but .slowly, and have all been a _ - increase th 
AN ittauinatins effect of the arc. aioe i . 








- + Partial Resistance of Telegraph =Lines. 

To the Editor of The Electrical World : 

Sir : I wish to make a correction in my answer to the 

** Partial Resistance of ure Lines,” which appeared 
in your issue of Aug. 6. The figures 856,526 should 
‘ F, A. WEsszl. 
Mass. : a 
ae 0+ @ ++ _-___ 7 y 
Meeting of the “Old Timers’” Asséctation. 


a F a 

The “Old Time Telegraphers’ Association,” and * * Uni- 
ted States Military Corps of Telegraphers,” held their an- 
nual. convention in Philadelphia on nesday and 
Thursday, Aug. 17 and 18. There were about> fifty mem- 


be a chemical revolution from salt to metal by heat and | vised, as it takes the place-of~the switch-board or cell | bers- present, including Charles C. Hine; of “New York, 
electricity, and then, at a distant point from the heat, | selector. Heretofore, as a rule, the physician would switch ‘president of the Old Timers; President D. H. Bates, of 


from metal to salt. 


Generating electricity from such an | on whatever number of cells he deemed necessary for each the B. & O.; David Brooks, of Philadelphia; J. H. Bunnell, 


apparatus, the available energy in electricity would be in | particular case, thus imporien more work upon one por- D. J. Ludwig, W. J. Dealy, of New York. and others. The 


proportion to the heat applied. Taking caustic soda 
as the -chemical we arrange the sodium electrode 
beneath a porous ‘plate over an iron plate, beneath 
which we apply heat. Over the porous plate we 
have a finely perforated platinum plate or iron 
plate. This and the sodium metal form the elec- 
trodes of a decomposing battery. From this battery 
we conduct free sodium and oxygen, which we 
have decomposed by heat and electricity, exactly 
similar to one in which no heat is app There 
we unite the metal, sodium, and oxygen through 
the medium of caustic soda, generating electricity, 
a part of which will be available and a part required 
to assist the heat in maintaining decomposition in 
the decomposing battery. 





The Bailey Current Regulator. 





For many ,purposes a simple and convenient 
current regulator is of service, and in order to 
provide such an apparatus of great range, and at 
the same time of an itmexpetsive character, Mr. 
Henry L. Bailey, electrician of the Law Telephone 
Companys, of this city, has devised an ingenious 
form of rheostat. The instrument is, in fact, a 
water rheostat, in which a system of pointed carbon 
plates, tipped with slender sponges, are made to en- 
ter the water to a greater or less depth, the adjust- 
ment being effected by means of a fine rack and 
pinion device. The plates arealternately connected 
by two aluminium wires, which lead up through apertures 
in the cover to two binding posts placed on a cross-bar 
of hard rubber attached to the top of the central bar which 
supports the carbon system. This is the manner in which 
they are now made. 

In the accompanying illustration, which represents a 
slightly different arrangement, flexible spiral wires lead 
from the carbons to binding posts attached to the top of 
the cover, but this has given way to a better form of con- 
struction. In the new form rigid aluminium wires con- 
nected, as before described, with binding posts at the top 
of the moving bar eliminate any possibility of derangement. 

The slender sponges with which the carbon points are 
tipped are not shown in the engraving. They were added 
for the purpose of increasing the range of the instrument 
in the direction of high resistance. The perfection of 
control of current strength will be readily understood 
when it is stated that from the time the tips of the sponges 
are made to touch the water, to full immersion of the 
carbons, there is a gradual and smooth diminution of 
resistance from 2,000,000 ohms to 20 obms. 





THE KIMBALL AND DAVIS DYNAMO. 


tion of his battery than another, and when it became | 
necessary to renew the overworked cells, in order to be on 
the safe side, the whole battery was renewed. With the 
regulator described above, the entire battery is always in 
circuit and each cell doing an equal amount of work. No 
renewal is necessary until the entire battery demands it. 
Another important advantage gained in use for physicians 
is the fact that the change in strength of current isa 
gradual one under all circumstances. Thus all shocks are 
avoided, shocks which with the powerful currents now 
being employed in the reduction of tumors, and in the 
case of the anliventantion of the head, might lead to disas- 
trous results. 
eorneenentrentth Oana neeenesaatins 
Automatic Fire and Danger Alarm for Railroad 
Bridges - 





To the Editor of The Electrical World: 

Sir: To-day’s paper brings the news of. the frightful 
| disaster at Chatsworth, Ill., caused by a burning trestle. 
| Could not such accidents be rendered impossible by the 


The carbon plates are carefully treated for the purpose | use of electricity? Would it not be practicable to place 


of removing all impurities, so that there is no variation in 


on every wooden bridge, trestle or culvert, one, two, three, 


the performance of the instrument due to the effects of | etc., according to the size, thermostats connected with an 


electrolysis, except that of a slight counter E, M. F. from 


| electric gong at the nearest telegraph office. These ther- 


the hydrogen of the water; the latter, however, is almost | mostats could be set jast above maximum atmospheric 
n appreciable and of no practical importance, as the reg-| temperature, and would then give warning whenthe fire 


joint meeting on Wednesday was over by 
Col. W. D. Wilson, of Philadelphia, who delivered 
the address of welcome, which was responded to 
by President Hine, of the ‘Old Timers,” and by Sec- 
retary J. E. Pettit, speaking for President W. R. 
Plum, of Chicago, of the Military Corps, who was 
unfortunately absent fromsickness. 

Mr. David Brooks, who made an interesting ad- 
dress advocating Government control of the tele- 
graph system of the country, was unanimously 
elected president of the ‘“‘Old Timers.” In the 
course of his remarks Mr. Brooks made the point 
that few of the original subscribers to telegraph 
stock received the equivalent of their money, 
owing to the scheming and gambling of stock 

*, manipulators, and he remarked that when the Eng- 

- lish Government acquired control of the telegraph 

lines it paid nearly, donble the maxtakgaiap of the 
stocks. 

‘Among the new members elected were:: Chief 
Walker, of the City Electrical Department. Mr. W. 
H. C. Hargrave, of the Associated Press, and Mr. 
Thomas A. Edison. 

A message of greeting was sent to Charles E. 
Taylor, of Frankfort, Ky., the originator of the Old 
Timers’ organization, and a committee of three was 

- appointed to arrange for the next place of meeting. 
Irwin Dugan, of Louisville, was elected vice- 
president, and William J. Dealy, manager of the 

Western Union Office, New York, secretary and treasurer. 
The report of the secretary and treasurer mone a balance 
of nearly $600 on hand. 

The military corps convened in the imeiidie: The ef- 
fort is still being made by them to obtain some recognition 
as a separate division of the army from the Government. 

On Thursday all the delegates made a visit to the city’s 
electrical department and other points of interest, and in 
the evening a banquet was given at the Union League 
Club-house. The toast ‘‘ The Old Timers” was responded 
to by J. D. Reid, of New York; “ Military Telegraph 
perators,” by William D. Wilson, of Philadelphia: 
“ Telegraph Operators of To-Day,” by H. C. Robinson, of 
Philadelphia ; ‘‘ The City of Philadelphia,” by Common 
Councilman John Bardsley ; ‘‘ The Ladies,” by C, C. Hine, 
of New York; ‘‘God Bless Us All,” by A. H. Bliss, vf 
Chicago, and ‘‘ The Press,” by J. B. Taltavall, of New 
York. 

Among the party was Robert J. Black, of New Yor, 
who was one of the first district messenger boys of that 
city, when the whole city was covered by twelve boys, °* 
compared with 1,200 to-day. 

a 

Must Have That Cable.—It is bigh time we had cab'¢ 
communication with the Sandwich Islar.us and telegraphic lin 
to Bavispe, else the generation will grow gray-headed before |‘ 
learns tt 1 particulars of either convulsion .— Buffalo Expres’ 
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On the Pyromagnetic Dynamo, a ‘Machine’ for Pro- ed itself to me, the results of which I have the honor now | the rotation being due to the effort to make these sym- 


ducing Electricity Directly from Fael.* 


C 





(©) BY THOMAS ‘A. EDISON, “— papiactare 
The production of electricity directly’ from coal is a 


roblem which has occupied the closest attention of the 
ablest inventors for many years. the enormous 
energy latent in-coal be to appear.as electric 


w ac- 


by means of a simple transf: 


y simple | 2 Y 

lishes its result with e@ economy, it will be 
conceded, probabl . that the mechanical methods of the 
entire world oak be revolutionized thereby and that 
another of grand of progress would be taken, of 


steps of p! 
which the nineteenth century so justly 
The simple production of a potential difference by means 
of heat is as old as Seebeck and Melloni. The science of 
thermo-electricity thus Sg eer has been developed by 
Becquerel, by Peltier, by Thomson and by Tait, and the 


f 


(Pays 


thermo-batteries of Clamond and of Noé have found many 
important practical uses. The results already attained in 
these generators have stimulated research marvelously, 
and many investigators have believed that in this direction 
lay the philosopher’s stone. Our fellow-member, Moses G. 
Farmer, worked long and assiduously in this field, produc- 
ing, it is believed, the most satisfactory results, as 
economy, which have ever been obtained. But even these 
results were not very encouraging. He never succeeded 
In converting one per cent. of the energy of the coal into 
electric oa. uite recently Lord Rayleigh has dis- 
cussed with h i known ability the law of efficiency 
of the thermo-battery from the standpoint of the second 
law of thermo-dynamics. And he concludes that for a 
copper-iron couple, working between the extreme limits 
of temperature possible for these metals, a conversion of 
not more thanone three-hundredth part of the coal e 

can be for. While, therefore, as a heat engine the 
thermo-cell appears te follow precisely the law of Carnot, 
and hence may a theoretical maximum efficiency 
equal to that of reversible engine of this eminent 
philosopher, yet m tice its efficiency falls very. far 
Delow this maximum. 

It therefore f 3 that if the result hoped for is to be 
attained at all it must obviously be locked for in some 
other direction than in. that of. the thermo-cell. In con- 
sidering the matter, another line of investigation suggest- 

a NTE 
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to submit to my fellow members of the physical section. 
It wages. pie known that the magnetism of the mag: 
, and especially of iron, cobalt an@ nickel; 


netic ! 
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@ cherry-red t at a white heat. Since, 
whenever a field varies in strength in the vicini- 
of a conductor a current is in that conductor, 
er eacoali conan ae cae Se ccciuatiitey ce thts 
netic circui y Varying magnetiszabili 
core varying its temperature, it would be possible to 
generate a current in a coil of wire surrounding this core, 
is idea constitutes the essential featute of the new gen- 
erator, which therefore I have called a pyromagnetic gen- 
erator of electricity. = _ 
The principle of utilizing the variation of magnetiza- 
bility by heat as the basis of electric machines, though 
clearly applicable to generators, was first applied tot 


spplogone to. that of the 


metrical. The guard plate in this case has an action 
he commutator in ap ordinary, arma- 
. The first expe ntal motor constructed on this 

& neiple was hedted’ by means of two ‘sinall Bunsen 
rs, arranged with an air blast, and it developed‘about 

700 foot-pounds per minute. A second and larger motor 
is now about finished, which will weigh nearly 1,500 
unds, and is expected to develop about 3 horse-power. 

n both these ines electro-magnets are used in place 
of permanent magnets, the current to energize them being 
derived from an external source. In the latter machine 
the air for the combustion is first forced through the tubes 
to aid in cooling them, and then goes in to the farnace at 
a high temperature, 

The earliest experiments in the direction of the 
pyromagnetic production of electricity were made 
with a very —— apparatus, consisting of a charged 
ele¢tro-magnet, having a tube of thin iron passing 





1 AND 2.—EDISON’S PYROMAGNETIC GENERATOR. 


construction of a simple form of heat engine which I have 
called a pyromagnetic moter. A description of this motor 
will help us to understand the generator subsequently 
constructed. 


Suppose a permanent magnet having a bundle of small 
tubes made of thin iron placed between its poles and cap- 
able of rotation about an axis perpendicular to the plane 
of the et after the fashion of an armature. Suppose 
further, t by suitable means, such as a blast or a 
draught, hot air can be made to pass through these tubes 
so as to raise them to redness, weeeess that by a flat 
screen symmetrically placed across the face of this bundle 
of tubes, and covering one-half of them, access of the 
heated air to the tubes beneath it is prevented. Then it 
follows that if this screen be so adjusted that its ends are 
equidistant from the two legs of the magnuet, the bundle of 
tubes will not rotate about the axis, since the cooler and 
magnetic portions of the tube-bundle (i. e., those beneath 
the screen) will be equidistant from the poles and will be 
equally attracted on the two sides. But if the screen be 
mad about the axis of rotation so that one of its ends is 
nearer one of the poles and the other nearer 
the other, then rotation of the bundle will ensue, 
since. the portion under the screen, which is 
cooler, and therefore magnetizable, is continually, more 
strongly attracted than the other and heated portion. This 
device acts, therefore, as a pyromagnetic motor, the heat 
now passing through the tu in such a way as to pro- 
duce a dissymmetry in the lines of force in the iron field, 


through its cores near their outer ends, a coil of 
wire being wound around this tube, and including 
an ordinary sounder delicately adjusted in its circuit. The 
tube beneath the coil was covered with asbestos paper. 
After heating the tube to redness by a.gas blast directed 
into it at one end, a jet of culd air was suddenly substitut- 
ed for the flame, the sounder ut once closed, showing that 
the change in the magnetizability of the iron had varied 
the distribution of the lines of force within the coil, and 
thus had produced a current of electricity in this closed 
circuit. 

The construction of a machine of sufficient size to: 
demonstrate the feasibility of producing continuous cur- 
rents.on the large scale in this way was at once begun and 
has only just been completed. The new machine consists. 
of eight distinct elements, each the equivalent of the 
device already mentioned, consisting of the two legs of an 
electro-magnet somewhat far apart (twelve inches actually), 
having at one end the ordinary yoke, and at the other a 
roll of corrugated sheet iron .005 inch thick called an in- 
terstitial armature; this armature having a coil of wire 
wound upon it and separated from direct contact by means 
of asbestos paper. e eight elements are arranged radi- 
ally -abous a common centre, and are equidistant, the 
eight interstitial armatures passing in fact through the 
iron discs, which constitute the common pole piece of all 
the electro-magnets. The coils wound upon the interstitial 

are connected directly in series, the whole form- 
ing a closed circuit. Through the centre of these 
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discs a hollow vertical shaft passes, carrying at its| guard 
lower, end a semicircular plate of fire clay called|in_ the 
a guard plate, which, when the shaft is turned, ere 


close to the lower ends of the sheet-iron arm 


under the ae i m at 
screens off half of them from the access of heat from/| from losing heat and gaining ( 

below. The shaft carries a cylinder of insulating material | heat and lose ae 

having metallic contact pieces let into it on opposite sides, | current 
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the line joining them being parallel to the straight edge 


of the guard plate. Upon this cylinder eight springs press, 


each of these springs being connected to the wire of the 


closed circuit above mentioned midway between the coils. 
The length of the metallic segment is so portioned 
that the following spring touches it just as the preceding 
one leaves it. The springs themselves are so adj that 
each of them comes into contact with its metallic segment 
just as the preceding coil of the pair to which it is con- 
nected is uncovered by the rotation of the guard plate. 
Upon the same shaft, and above the cylinder just men- 
tioned, a pair of metallic rings are placed, insulated from 
the shaft, to each of which one of the metallic segments 
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of current in the former case, due to the 

‘rection of the temperature change. But it will be ob- (about OO 
served that while in the Gramme ring the loops between 
the armature coils are connected to commutator segments | periments 
equal in number to that of the coils, upon which com-| probably be 
mutator ye ee press, in the the potent: 
the loops between the armature ix 

equal number of brushes (in this case eight), while the | ling th 
commatator Se are only two in number; so that| woul 
the functions of the commutator and the brushes in this | outpu 

perator ar2 in a certain sense reversed as compared with | th 


ge 
the ordinary d mo. : ; 
The cer tial difference developed by this dynamo will 





FIGS. 5 AND 6.—EDISON’S PYROMAGNETIC MOTOR. 


is connected. Brushes pressing upon these rings take off 
the current produced by the generator. 

The entire machine now described is placed upon the top 
of any suitable furnace, fed by a blast, so that the products 
or combustion are forced up through those interstitial 
armatures which are not covered by the guard plate, and 
raise them to a high temperature. The field magnets, 
when charged, magnetize of course only those interstitial 
armatures which are cold; i, ¢., those beneath the guard 
plate. On rotating this plate, the interstital armatures are 
successively uncovered on the one side and covered on the 
other: so that continually during the motion four of the 
eight armatures are losing heat and the other four are 
gaining heat. But those which are losing heat are gaining 
magnetism, and vice versa. Hence, while currents are 
generated in all the armature coils, since in all the mag- 
netism is varying, the current in the coils beneath the 


obviously depend (1 upon the number of turns of wire on| best diameter for this armature, or even the best metal, 

the armature coils: (2) upon the temperature difference in| what the best limite of temperature and what the best 

working: (3) u the rate of temperature variation, snd (4) speed of rotation to produce the maximum potential (if 
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[We reproduce on p: ages the drawings ex- 
hibited i meeting in oe be paper. | to t 
‘hows diagrammatic os ch the coils are 


corrugated 
the top and bottom by iron plates, which 
ve te ey Fes temaias or tae bedtan 
or ed cores, which allow | of t 
gases t them, are covered with asbestos and then 
wrapped with wire, the ends being joined in series, as 
shown, and the joints connected to the brushes instead. of 
to the commutator. oe ee eae the 
shaft from above and passes out from apertures in the 
revolving pv of fire-clay below the tubes. Fig. 3 shows 
this plate, looking from w, from which it will be seen 
that four tubes are cooling, being screened from the heat, 
and also by means of the cold air blast, and four are 
heated by the passage of the heated gases. Fig. 4 shows 
the plate resting upon the top of the stove. . 
matic 


The hi gr motor is shown in d 
rspective in . 5 and in section in Fig. 6. arma- 
poe it wilh be seen, is built of small iron tubes, of 


hich placed oblique to the lines joining the poles, are 
whim cooled and attracted by the  ohea, while the 
remainder are demagnatized by the heat.]} et 





A Methad of Telephonic Communicstion Between | 2!teady 


Ships at Sea.* 


BY PROF. LUCIEN J. BLAKE. 


In Febrasey, 1883, while investigating at Berlin the ex- 
periments of Colladon and Sturm as to the velocity of 
sound th the waters of Lake Geneva, the thought 
occurred: y not make a practical use of water.as 
means of communicating between vessels at sea? Beveral 
methods were immediately devised with the sug- 
gestions of Dr: Koewle, assistant in the Physical Labora- 
tory of the Royal University, but actual experiment had 
to - oe now 8 Panes to the United States in June 
of that year. me apparatus was prepared and a 
course of experimentation has since been carried on to the 
resent time, with more or less interruptions and more or 
ess success. It may bly peeve emarenang learn of 
the methods employed and of the progress . Further, 
perhaps, in the experiments something ive may be 
found which will enable inventors to follow out in detail 
the system proposed. As far as the writer knows, the 
thought, experiments and the whole scheme antedates 
all methods which have been proposed for fog signaling 
clef ie dibs ahaa tls ncing 

Briefly, plan was as follows: A sound-prod 
apparatus was to be attached to each vessel and to be 
worked under the surface of the water. In times of f. 
or night, a code of would be produced by it whi 
would be transmi in all directions through the water, 
with a velocity four or five times that in the air. Each 
vessel in addition to the sound-producing apparatus would 
be provided with a sound-receiving apparatus, which 
would take up out of the water the signals arriving from 
neighboring vessels, All of us remember when, as boys 
in swimming, bow distinctly the sound of the striking of 
stones together under water was heard. Just so distinctly 
it ie possible to send musical tones from one ship to an- 
other. 

For steamships, the sound-producing ap was de- 
signed to be a steam fog joes or ee ene con- 
structed to sound under water, and to be heard at least 
from six to eight miles. From the nature of its tone it 
would be easily distinguishable from other sounds always 
more or less present under water, such as from breakers, 
waves, etc, ith such whistles a Morse alphabet of long 
and short blasts and pauses was to provide a means of ex- 
tended communication, while a simple universal code 
would indicate a ship’s course. Since ignorance of the 
very presence of a ship, rather than incorrect estimates of 
her course, has been principal cause of ocean collisions, 
the simple hearing of the sound would prove a most excel- 
lent general safeguard. Bell buoys were to have a second 
bell added under water, while lightships, light-houses and 
any headlands might also be provided with submerged bells 
which could be rung from the shore, ifnecessary. Sailing 
craft, both large and small, would have bells, and since an 
ordinary locomotive bell can be heard, according to my 
experiments, at least two miles under water, suc simple 
means would seem to afford sufficient limits for protection 
for such vessels, 

As to the receiving apparatus, with which each vessel 
was to be provided, the original plan of 1883, and which 
has not been changed, was to employ some form of tele 
phone acting as a transmitter under water, and connected 
with a receiver within the vessel. The surface of the 
transmitter exposed to the water, and which must receive 
the sound waves, must be protected against ice, barnacles, 
heavy waves, etc. One design was: one or more vertical 
pipes in different of a ship were to extend from the 
vessel’s interior through the hull, near the keel, and be 
open to the free admission of water at their lower ends ; 
their upper ends were to extend within the vessel a little 
way above the keel and were to be plugged, so that the 
water could not overflow into the vessel. These pipes 
would then provide columns of water always still, and 
would communicate directly with the water outside. 
Sound would then enter and pass up these pipes, and 
would encounter microphonic transmitters placed suitably 
in them. "Wires from the transmitters could run to a 
small room secluded wherever convenient in the ship, 
away from disturbing noises, and here one receivers 
would be placed and observers stationed in t or fog. 

For small craft it was found by my experiments that a 
pipe shaped much like an old fashioned der horn with 
a thin flexible membrane stretched tly across its 
broad end made a successful receiver. th the small end 
made to fit the ear, and the dia end only a few 
inches below water, the sound of a hand bell has been re- 
ceived nearly a mile distant. Colladon and Sturm used a 
mila a similar receiver and heard a heavy bell ten 

Such is the outline of the ee as conceived and experi- 
‘nented upon in 1888. In the long distance experiments 
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some form, of gong.was used, while in 
Saroen ic devices for producing 
_ Bn rtigheanitt We tebetviek apooretun, Meee 
‘de e Of receiving apparatus. a 
all existing orden’ Of telsplibn ee were finn tried. The Be 
receiver and the Blake transmitter will not work under 
water. The first success was obtained by a form of trans- 
mitter resembling the Ader, A cigar box cover, f. 
its , , formed the diaphragm; to 


and Bell receiver. - With this 
of E. W. Rockwood, assistant 
in chemistry at Cornell, were transmitted and re- 
ceived between boats one-half of a mile apart on the 
Taunton River in 1883. The water, however, would spoil 
the contacts of the transmitter after a use of about 15 
minutes. To obviate this the carbons were attached to the 
inside of a resonance box, which was then made water- 
tight. This, however, failed to make the transmitter 
markedly better. The transmitter was weighted to float 
at different depths, but in all positions, as regards the 
approaching sound waves, it received equally well. Up 
to about a half mile the signals from am ordieary diawit 
bell were distinctly heard. The higher overtones of the 
bell seemed to be so that the sound came 
ments seemed to indicate that a 
i t upon a variable contact might yet 
be made wh a aoe a ee This se 
was consequently followed up for next year or so. It 
might be stated that later, with apparatus similar to that 
described, signals were transmitted between boats 
Bridge, near Newport, R. L, in 
the same summer of 1883, through a rough sea and ina 
dense fog. These latter attendant circumstances have 
nothing to do, of course, with the principles of sound 
Sritedioladion and but gave encouragement that 
the method was independent of the state of the water 

From this time, varioue forms of microphonic transmit- 
ters were const: and experiments on Long Island 
Sound and on the Wabash River, at Terre Haute, Indiana, 
ee as limited opportunities of time per- 
m ; 

In September, 1886, Mr. Jesse Kester, a young prac- 
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and. irregularities for contacts. These grains, in different 
ions, were with rubber cement and a set of 
elastic balls, about the size of peas, and thick discs 
molded out, These were included in a voltaic circuit, 
with a Bell receiver, and the diaphragm rested lightly 
against them. Such an arrangement proved very sensitive 
to vibrations of the diaphragm under water. In the labor- 
atory experiments a watch on a floating board could be 
heard through the water about three feet distant. 
On the river, however, through a long distance these did 
I t satisfactory. This difference in ac- 
tion between a long and a short distance led to the thought, 
that as the advancing front of the sound wave is an arc, 
approaching in curvature nearer and nearer the tangent 
to its circle, a large diaphragm would receive more sonor- 
ous energy and thus probably prove more effective. This 
is the point to which the experiments have now been car- 
ried and the next trials will be with a diaphragm 18 inches 


square. 

It is believed that sufficient has been done, however, to 
show that the complete solution of this interesting and 
valuable practical scheme will lie probably in the tele- 

ic method just described or in some modification of 
it; at least by this method in October, 1885, signals were 
transmitted and received one and one-half miles on the 
Wabash River from a locomotive beli, around three or 
four windin .. of the river, so that the operators were out 
of each -her’s sight, and the sound could not be heard 
rare the air, yet could with fair distinctness through 
the telephone. 

It is hoped that experimentezs may find im the above 
methods and experiments enough to enco further 
investigations, and with this end in view, and from the 
fact that the writer is, for the present, by circumstances, 
turned to a different line of investigation, this article has 
been prepared and the experiments thus for the first time 
made public. 





On a Magnetic Bridge or Balance for Measuring 
Magnetic Conductivity.* 





BY THOMAS A. EDISON. 


Perbaps no electric measuring instrument has proved 
more useful in tice, especially if we consider the 


various forms which it has assumed, than the device con- 
trived by Christie and commonly kncwn as Wheatstone’s 
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EDISON’S BRIDGE FOR MEASURING MAGNETIC CONDUCTIVITY. 


tical electrician, became interested, and with his valuable 
aid the experiments have been carried on with many 
interruptions to the present summer. 

One form of transmitter which has worked fairly well 
consists merely of a diaphragm ming within itself the 
elements of a microphone. It is placed in simple voltaic 
circuit with a Bell receiver. This diaphragm is made out 
of hard carbon, in granules about the size of the smallest 
shot. A paste is made of these with rubber cement, and 
this in a mold and die under heat and pressure becomes a 
hard thin elastic disc. The electrical resistance is very 
high, and can be altered according to the per cent. of 
rubber cement present. This disc or diaphragm takes up 
the sound vibrations ee oe out of the water, 
the rubber giving the requisite elasticity. The diaphragm 
vibrations ce correeponding varying pressures at the 
innumerable points of contact of the carbon granules. 
The action is of course similar to that of a multiple con- 
tact transmitter. . 

One difficulty, however, was found to lie in thé gradual 
deterioration of elasticity under the action of salt water. 
Further, the brittleness of this diaphragm, especially when 
the carbon granules were com tively large or in large 
proportion to the cement, rendered it liable to rupture by 
a strong wave or by any foreign substance striking it under 
water. A te with celluloid was much tougher and 
séemed a slight improvement. As a transmitter in the 
air, this worked very nicely and of course without the 
buzzing of the Blake. But no attempt was made to 
develop it further for this purpose. 

To avoid this brittleness, diaphragms of wood and 
metal were tried with one or more carbon buttons. 
These buttons, however, differed from the Blake or 
Edison in that the change of pressure which pro- 
duced the undulatory currents operating the receiver 
did not occur at the surface where the button 
made contact with platinum or with other carbon 


pieces as in these latter, but the variations of pressure took scal 


place within the button itself. To do this, these variable 
pressure buttons were made as follows: Fine granules of 
‘retort carbon were sorted to uniform size through a sieve 
with meshes about 900 to the square inch. These were 
then first plated with r, then with silver, and thirdly 
with a thick coat of platinum. These different platings 
seemed n to make the platinum “ stick ” (adhere), 
so to express it. At the end of the platings there remained 


grains of high electrical resistance, exposing many points 


bridge. It was with a belief that a similar instrument 
could be constructed which should perform the same ser- 
vice for magnetic measurements that the experiments 
were made, the results of which I have the honor now to 
present to the section. 

The Wheatstone bridge is based upon the fact that if 
two points of different electric potentials are united by 
two conducting paths the fall of potential along these 
paths is absolutely the same provided that these paths are 
absolutely alike electrically. Consequently if two points 
equidistant from the place of higher potential be con- 
nected together no current will flow through the con- 
necting wire. So by analogy, if two points be maintained 
at a constant difference of magnetic potential the fall of 
potential from one to the other through two or more 
paths willbe absolutely uniform in all, provided these 
paths be magnetically identical. Hence, at any two 
points equidistant from a given terminal, the magnetic 
potential is the same and t points could be without 
differential action upon a magnetic pole. 

The magnetic bridge may be constructed in the form of 
a rhomb, the typical form of the Wheatstone bridge. For 
this purpose the four sides are made of the purest Norway 
iron, as soft as possible and thoroughly annealed. To the 
acute angles of the rhomb are connected the poles of a 
long U-shaped electro-magnet, whose function is to develop 
the desired magnetic potential difference at these points. 
Connected to the two obtuse angles and projecting inward 
are two bars of Norway iron, similar in section to those 
forming the sides. Their inner ends, which are hollowed 
out, approach to within a half inch about. of each other. 
Between these ends a stirrup is suspended by means of a 
silk fibre, which stirrup carries a short needle consisting 
of a thin tube of hardened steel well magnetized. To the 
stirrup is attached either a pointer moving over a u- 
ated arc, ur better, a mirror by means of which the deflec- 
tion can be read in the usual way with a lampstand and 


e. 
In the instrument now in use in my laboratory (see 
accompanying illustration) the magnetic bridge is in the 
form of a rectangle, the ends or poles of the electro-magnet 
being connected to the middle of the short sides, while the 
bers which pass inward to the needle are joined to the 
middle of the longer sides. The four halves of these 
longer sides constitute the sides of the bridge. The two at 
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one end of the rectangle are fixed, the two at the other 
end are movable. The two bars which pass inward to the. 
needle are curved so as to form 4 semicircle standing 
above the plane of the rectangle. e needle itself is 
similar in construction to that above described, but is sus- 
pended by a wire attached to a torsion head. 

It will be readily seen that when the electro-magnet is 
charged, a constant difference of magnetic potential is 
maintained at the two ends of the rectangle, so that if the 
four bars constituting the sides of the bridge are magneti- 
cally identical, there will be no difference of magnetic 
potential between the ends of the bars which pass to the 
needle, and hence there will be no deflection. But if one of 
the movable bars be loosened, the needle is at once deflected, 
and in a direction depending upon the side the bar occu- 
pies. Ifthe bar is entirely removed the deflection is a 


maximum of course. And if it be replaced by another t 


bar differing in cross section, in quality of iron, or in any 
other way which affects the magnetic conductivity through 
the bridge, the deflection shows at once the amount of 
difference between that bar and the original one taken as 
astandard. The instrument is extraordinarily delicate 
and the principal difficulties encountered in using it have 
arisen in the attempt to foe this delicacy while, at 
the same time, the range of the apparatus is maintained. 

The magnetic bridge was devised for the purpose of 
testing readily the quality of the iron purchased for the. 
construction of dynamos. Very great variations are 
observed in irons supposed, commercially, to be of the 
same quality. es the potential difference de- 
veloped by a dynamo having field cores of such iron can 
never be exactly calculated. ‘But by comparing the iron 
which is to be thus used in the magnetic bridge, its exact 
value for dynamo purposes may be determined, and the 
constants of the generator thus accurately calculated in 
advance. 

But this bridge, it would seem, will be equally useful for 
testing iron and steel for other pu s. By its means 
not only may the character and quality of the metal be 
ascertained in terms of any desired standard, but flaws in 
the interior of a bar, such as a car axle, may be discovered 
at once. 

Constructed with sufficient care and attention to details, 
the magnetic bridge may without doubt be made a most 
valuable instrument of precision for the furtherance of 
scientific research. The theory of its action is extremely 
simple, and it is the exact counterpart of an ordinary 
Wheatstone bridge constructed for measuring low resist- 
ance and immersed in salt water, since now whatever is 
true electrically of the one is true magnetically of the other. 
Not only may the laws of magnetic conductivity be inves- 
tigated by means of this balance for all paramagnetic and 
diamagnetic bodies, but the variation of this conductivity 
under the action of various physical agencies, such as heat, 

ressure, strain, etc , may be determined. Itis in the be- 
et that this instrument may contribute something to the 
advancement of electrical science, and with the hope that 
it may do so, that I venture to bring it to the notice of my 
feilow members of the American Association. 
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On a Peeuliar Form of Undulatory Currents Not Per- 
ceptible by the Telephone, but Capable of Transmit- 
ting Morse Signals; and its Application te Telegraph- 
ing and Telephoning Simultaneously over the same 
Wire.* 


BY DR. P. H. VANDER WEYDE. 


It is evident that in order to produce inaudible undula- 
tions all we have to do is to make them so long that they 
fall beyond the powers <* perception of the human ear. 
This is the case with waves of, say, 64 feet length, lasting 
yy of a second. These are inaudible, except when very 
powerful, such as is the case with the sound conveyed 
through the earth from the Horseshoe Falls at Niagara, 
where a deeper bass tone can be heard than is perceptible. 
perhaps, anywhere else. It is also evident that in order to 

roduce such waves electrically the usual method of clos- 
ing and breaking battery circuits is inadmissible, as they 
produce no undulation, but sudden makes and breaks, and 
consequent clicks in the telephone. I tried at first to 
avoid these clicks by making the contacts gradual by 
brush-like attachments to the telegraph key, but soon gave 
this up as unreliable and had recourse to secondary in- 
duced currents not produced in the usual way by varia- 
tion in the primary, but simply by the withdrawal aud 
retraction in its place of the U-shaped iron core of an induc- 
tion coil, through the primary of which a steady powerful 
current is passing. This withdrawal! and retraction, when 
done during a period of time not shorter than one-sixteenth 
of a second will, produce alternate electric waves, of which 
the crests, representing the electromotive force, may be 
gieat enough to move the polarized relay attached to a 
local battery and sounder at a distance of a few hundred 
miles, and which waves will be too long to produce an 
audible click in the telephone placed in the circuit. 

How to accomplish these successive withdrawals and 
retractions rapidly by means of the ordinary telegraph key 
is a matter of practical detail and is easily done by means 
of the attraction of coils upon iron cores. 

I wish to add that the dynamo currents are very 
well adapted for telegraphing on this system and perfectly 
safe for the telephone, as not the dynamo currents, but 
only the induced currents generated as explained, pass 
over the line. 

oe © 12 

Train Telegraphy ina New Role.—Mecbanical appliances 
are coustantly being invented to take the place of human power, 
A patent has recently been granted for an “‘ electrical couductor 
for railway trains.” Whether such a conductor will possess 
greater ability to “‘ knock down” than the buman kind must de- 
pend, we suppose, upon the amount of the charge. How the ma- 
chine is to punch tickets is not stated, but the information is 
vouchsafed that the “ truss rods of the cars are made the elec- 
trical conductors.” Conductors have long been known as men of 
iron. It is possible, however, thatthe human kind are to be re- 
stricted but not dispensed with altogether, as it is further pro- 
vided that ‘‘ the conductor is made continuous by connecting the 
ends of said rods with short conductors.” Tall conductors, it 
may therefore be supposed, will be at a discount.—Official Guide, 

The writer of this evidently did not discern that the invention 
is an induction apparatus. Probably it induces the passengers to 
settle without any puoching.—Railroid Gazette. 
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The Simultaneous Measurement of the Speed of an 

. Engiae.and Dynamo by Electrical Means.” ». | 
la a ak ome ME oy are til 

BY PROF. H, S. CARHART. age i 

The object of this t was to obtain the exact 


and so to determine the slip of the belt. 
The instrument em was the velocimeter of Mr 


times a second. This 
with each vibration. The other part of the instrument 
merely a device for drawing a strip of sensitised 
ret ideas: tee ead ieee 

itive a suitable . paper is drawn 
tween these points and auaaale drum which is in elec- 
rical connection with the negative pole of the 


cuit—one of them including the vibrating reed. This pen 


palley of the dynamo, respectively, wherethey are 

y a suitable device at every revolution. It was found 
much better to have the rapidly revolving wheels open the 
circuit than to close it. § - : 

The band of paper thus presents three inter:u blue 
lines—one containing 150 short lines per second, the others 
showing the interruptions made by the ¢ngine and dynamo, 
pon lg iy Ne oPg p  R oy ak 
coun ws engine 
and the ratio of the two, even the rate of the in- 
terrupting reed were not known. - record shows any 


variation occurring in the speed of the engine within so 
seconds. 


short an interval as three or four 

A trial was made with a Ball 10 x 12 engine and a 
Thomson-Houston 30-light machine, running under nearly 
full load, Thes of the engine was 301 or 302 and 
of the dynamo 910 or 911, with scarcely any a i 


+4 “herr 


he 






&) 


SIMULTANEOUS MEASUREMENT OF ENGINE AND 
DyYNAMO SPEEDS. 


variation. A measurement of the diameters of the wheel 
and pulley gave the slip of the belt as about 2.25 per cent. 

The device may be used to determine the relative slip 
with pulley and belts of different designs and materials, as 
well as the effect of throwing on the load or of changing 
s It leaves a permanent record which can be studied at 
eisure. 

oe 2D or > 


Is Terrestrial Magnetism Concerned in Atmospheric 
Movements f+ 





BY M. A. VEEDER. 


The present paper is the result of an attempt to collate 
certain facts observed in reference to auroras, thunder- 
storms and solar conditions, Each day a drawing repre- 
senting the condition of the sun has been , and upon 
the same page information in regard to the phenomena in 
question occurring on that day has been recorded as soon 
as received. The writer has pursued this or similar 
methods for several years. It would be impossible within 
brief limits to give any adequate synopsis of the mass 
of information thus secured. It is not therefore the pur- 
posé of the paper to discuss the subject fully, or to answer 


all of even the more important questions that will natu- 1 


rally suggest themselves, but rather to suggest methods of 
study that will be found to be fruitful. 

As the result of the extended series of observations de- 
scribed, it has been found in  peaeees that whenever grou 
of facule with or without dark spots are appearing by 
rotation or are bursting forth upon the earthward side of 
the sun there is an immediate increase in thunder-storms 
in the lower latitudes, and probably of auroras in the 
higher latitudes. If, however, the aurora becomes visible 
nearer the equator at such times, there is an immediate, 
though baps temporary, decrease in thunder-storms, 
as though the aurora had taken their place. In short the 
aurora and thunder-storms to have a common o 
and in certain localities at least a reciprocal 
each other. Instances huve been noted also in which an 
aurora in the United States has been coincident with un- 
usual electrical storms in Kurope, and vice versa. 

The relation between the v phenomena is such that 
if an increase of thunder-storms or auroras is noted, faculze 
coming into view by rotation or bursting forth elsewhere 
upon the sun may be looked for with confidence. On the 
other hand the appearance upon the sun of bright facule 
betokens an immediate increase in the electrical phenom- 
ena attending the storms which may be prevailing at 


* Read before the American Association for the Advancement of 
Science, New York, Augost, 1887. 

+ Read before the American Association for the Advancement of 
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speed of engine and dynamo within three or four seconds, 


as . 
F. W. Cushing, of Chicago. It consists of Gray’s har- 
monic transmitter with reed vibrating approxi y 180 q 
reed opens and eloses another circuit 


The three iron points or pens are in a triple branched i 
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increase or diminish in like ratio. : /The-urious fact } 

noted, however, that a L dicate a 

the sun’s disc alone seems to haVe a more 

ana eeticwnnen oe = Sean ik a Ariabil| 

tension rather tension 

most concerned a the uétion of the phewoliena i. 
an evident proportion een the extent of the dist 
ances on the sun and on the earth. Saoons 
nor thunder-storms become universal. but are distributed 

| in accordance with laws which it is not disc 


proposed to 8s 
at present, The point is that under known limitations and 
in definite localities there is an increase in these phenomena 
whenever the solar conditions are favorable, and no such 
increase has been noted at any other time. : 
As is the case with auroras and thunder- 
turbances of earth currents known as ee stofms 
are subject to limitations and do not a“ 
qua at any One time over the én 
) 


[t is evident from these considerations that the phenom- 2 


ena in question can be adequately studied by securing in- 
formation in reference to them from } ties that are 
favorably situated only.. To attempt the study of auro- 
ras and their attendant magnetic mena within the 
tropics, and of thunder-storms within the polar regions, 
would, for example, lead for the most part to negative 
results. Moreover, the various conditions that have been 
described are not always equally well defined in localities 
that are most favorably i tly the problem 
that presents itself is extremely complex. In-the middle 
latitudes and during a single season it is not difficult, 
nevertheless, to find numerous instances that are so 
strongly marked that the most ordinary sources of infor- 


thorities were a more com report of thun- 
“storms than is published in the Monthly Weather Re- 
view at. t. : ae eee 


presen’ 

The forces manifest in thunder-storms and auroras being 
of the character and having the origin that has been de- 
scribed, the question arises as to whether these forces are 
concerned also in the production of the movements of the 
atmosphere with which they are associated. 

In the case of thunder storms it is difficult to determine 
whether the electrical forces are simply superadded to 
ordinary storms or whether they are really cOncérited iti 
the movements of the atmosphere, which are, as a rule, in 

at such times. It will be better to consider the 
case of auroras first, the conditionsof the problem being 
much simpler. 

By comparing the record of different years it becomes 
appar that certain atmospheric movements incfease or 
eee ee 7 rtion to ~ S durian tie etioe 
and thei i enomena. us, e spring 
—_ summer of 1886 one anne <r 43 brian 
and widespread sufotas a closely approximating 
the time of the rotation of the sun on his axis. Tele- 
scopic observation also revealed the fact that one side of 
the sun ‘was much more disturbed than the other. Thus 
the cond.tions for these observations were wellnigh per- 
fect. In close relation with the successive auroras and 
disturbed solar conditions then existing, there were power- 
ful surgings to and fro of the atmosphere, as is shown 
most reaaily by the sudden and extreme changes of tem- 
perature. Thus ‘** The Ice Saint’s Festival” in’ May, 1886, 
was made the subject of articles in Nature.and other pub- 
lications because of the period of cold from the 12th to 
the 15th of the month, following severe storms in the 
United States and Europe. On June 6 in there 
was frost along the nortbern border of the United 
States. On July 9 there was a flurry of snow in 
Poquoisue township, Virginia. On Aug. 8 there 
were snow and frosts in Central New York and in 
New England, and on Aug. 31 there were severe frosts in 
the Upper Mississippi Valley. At each date mentioned 
there been « brilliant aurora a few days preceding 
and a period of characteristic storms, The record for a 
similar period in 1887 presents a very marked contrast. 
Daring this year there has been no such recurrence of 
auroras as there was in 1886. Solar disturbances have not 
been wanting, but they have been less active and more 
uviformly distributed on all sides of the sun. Coincidently 
the movements of cyclones and anti-cycloneg have been 
less energetic, and the rere re has remained very 
steady as with 1886. Indeed, the season bas 
been remarkable for persistent elevation of temperature 
over extensive areas in the United States and Europe. If 
the heating up of local areas, either continental or 
oceanic, were the proximate cause of the atmospheric move- 
ments in question, they ought certainly to have been more 
energetic in 1887 than in 1886, which has not been the case. 
There has not been entire calm, but such atmospheric per- 
turbations as have occurred, although less violent and less 
extensive, have been associated with solar and terrestrial 
— similar to those which were so well defined in 

It is probable, to say the least, that the variations in ter- 
restrial magnetism which accompany auroras, and perbaps, 
likewise, the related electrical phenomena which accom- 
pany thunder-storms, are in some way concerned in the 
the larger movements of the atmosphere which cause sud- 
den and extreme oscillations of temperature over wide 
areas. In winter the same relations may be traced, al- 
though not so clearly as in summer; “‘ blizzards,” as they 
are called, taking the place of thunder-storms, At apy 
seascn the continuity of these movements appears to be 
broken up by a succession of impulses of the character 
indicated the influence of a single well defined solar dis- 


Bix, | turbance being more clearly traceable than that of a suc- 


cession of such disturbances. ; 

In short, auroras, thunder-storms and the solar conditions 
described bear such relations to each other, and to storins 
having a steep temperature gradient, that it seems prob- 
able that the associted magnetic and electrical forces 
may in some way be concerned in the production of the 
at heric movements in the question, If, after the 
facts ve been sufficiently collated, it shall be found 
that the conclusions here suggested are justified, they may 
perhaps become available for purposes of weather pre- 
diction, or perhaps may be the means of showing why 
such predictions in certain instances are almost sure to 
fail. During 1886 there was, as has been shown, a perio- 
dicity of characteristic storms, continuing for several 
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ths, while during 1887 for a similar period the con- 
in eevee mie that Sr bt pees 
, weather on might perhaps have 
oefar as the general Character of the storarsliable to occar 
was CONSE — in the other case there was no possi- 
ility of even this. 
OY cities will have been gained, however, if the 
cise reason why the prediction of thunder-storms must, as 
a rule, fail, shall have been ascertained. —_j 





Improved Stand for Electrolysis.* 


This is an apparatus described by v. Malapert,+ specially 
adapted - carrying on simultaneously several similar de- 

terminations. j 
A single wooden standard A (Fig. 1) supports the ap- 
rata or several electrolytic Zalieasiaciiann the lee 
ee B carrying the vessels containing the solution to be 
; the upper board C i- 
In the apparatus described, 





electrolyzed, and ¢ 
recting the current as 


the two boards are 18 cm. apart, and the upper board 7 


. wide. : 
Fig. 2 shows, on a larger scale, the arrangement for di- 
recting the. current, connected with each pair of electrodes. 
The two strips bb of brass are 1 cm. wide, 2 mm. thick, and 


their centres 8 cm, apart. The binding screws aa serve for |: 


the attachment of the electrodes; to ce are attached the 
conducting wires. The switch d establishes or breaks con- 
nection between the two strips arcording as it is in the 
position shown in the cut (closed), or is moved to bear on 
the curved strip of hard rubber e roe) 

When the apparatus is arranged, as shown in Fig. 1, with 
the conducting-wires from the battery connected with the 
end binding-screws, and adjacent binding screws through- 
out connected by wires, the current passes unhindered so 
long as the switches are closed. To insert any desired 
number of similar solutions for electrolysis, it is only 
necessary to place the solutions and electrodes in position, 
and open the corresponding switches; the current is then 
forced to pass through the solutions. . ‘ teWOlis 

If dissimilar determinations are to be made, the connect- 
ing wires between adjacent pairs of brass strips aré-re- 
moved, and the. conducting wires from each battery in use 
are brought directly to the binding screws cc of one pair of 
strips. 

To remove acid solutions without interrupting the cur- 
rent, v. Malapert uses beakers of heavy glass 8 cm. in di- 
ameter and 12 high, with a side tubulure near the top, 
as shown in Fig... A cork is inserted in the hole between 
the brass eae in Fig. 2, through which 
with little friction a glass tube connected by rubber tub- 
ing with a reservoir of water. When the precipitation is 
complete, a stream of water is turned on, and the acid 
solution displaced, off through the tubulure. A 
common beaker with siphons can, of course, be used, 

A resistance coil of German silver wire is shown in Fig. 
1 connected to the pair of binding-screws at the extreme 
eh. desired resistance can be thus conveniently 
inser . 

An ap tus, according to this description, has been 
prepared for use in the chemical labratory of the Penpsyl- 
vania State College, with an addition, devised by the trans- 
lator, which makes it equally convenient when a platinum 
dish is used as the negative electrode. 

Fig. 3 shows the nature of the addition referred to. The 
brass strip connected with the negative electrode is ex- 
tended downward, at the rearto the lower board. Here 
it is connected with a brass plate which is set into the 
board so as to be flush with its upper surface, and has a 
shallow saucer-shaped depression, the centre of which is 
directly beneath the binding-screw to which is attached 
the positive electrode. The plate H and the entire strip 
7 in the apparatus in actual use, from asingle sheet 
ot brass, 

_ A platinum dish placed in the saucer-shaped depression 
is firmly supported, and is in good metallic connection 
with the negative pole of the battery ; the itive elec- 
trode is attached as in the original form of the apparatus. 





FIG. 1.—1MPROVED STAND FOR ELECTROLYSIS. 


All the adjustments of the original apparatus are retained, 
ond the brass plate offers no impediment to the use of a 
ae with cone-shaped negative electrode, as shown in 
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An Analysis of Dynamo Design * 





BY FRANK C. WAGNER, HEMPSTEAD, L.-I. 


Most of the writers upon the theory of dynamo design 
ave an undetermined factor in their formule, which de- 
nit Upon the form and dimensions of the dynamo. 
— factor is commonly determined by experiment, and 
of Dongs tothe Gof Prof.8. P. Thompson, or the M 
me $ r. Froblich, _Of course, if one has plenty of time and 
he it is ble to build a new type of dynamo by 
£0lng thro a series of experiments to determine the 
‘proportions. But the more scientific way would be 
sic 'nqnire into the manner in which the form and dimen- 

a influence the value of this undetermined factor, and 
os etermine eomerray, Snel effect. Then a new type 
or size of dynamo could be designed with the same precis- 
_. *8 any other engineering structure, and data would 





* Translation of Classen's 
. 8 ‘Quantitative Analysis,” by Prot. Wm. H. 
of Seat - Read before the American Association for the Advancement 


+ Zits Prd * York meeting, August, 1887. 
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dynamos? 18o0me good work has al been “ddge dlon 
this line, especially by Mr. Kapp and Dr. Hopkinson, o 
England. oT? HAD 2 

In the following I shall try.to show how the output of a 
dynamo may be determined from itaform and dimensions, 
including the windings of the magnets and armature, 
when its speed and the current, if a constant current 


be at hand for criticising and nea 5 Sercat types of 


machine, or the electromotive force, if a constant poten- 


viel, is given. The absolute or C. G. 8. system of units is 
u out. 

’ Let us take, for example, aseries-wound dynamo work- 
ing at constant current, Let C-be the value of this cur 
rent in.absolute units. Let H be the total number of lines 


‘of force, or total magnetic induction (absolute units) in- 


closed by, the average turn of -wire on the armature.when 


it is perpendicular to their direction. Let n be the total 


number of: turns of wire on the armature. Let N equal 


Hho — # 





‘Fig. 2:—IMPROVED STAND FOR ELECTROLYSIS. 


the number of revolutions of the armature per second. 
‘Then, if E is the total induced electromotive force, 
‘B=éthake, * (1) 

To obtain the value of H: Let n’ equal the entire num- 

of turns of wire upon the two field magnets when they 

yapted in series. If the current is diyided between 

wo field magnets, n’ will represent one-half the total 


2 mber of turns. The magnetic force, to use Maxwell’s 


(perhaps a less ambiguous term would be magneto- 
thotive force), will then be M = 4 2 n’ C. Now comes the 
Undetermined factor. What is the ratio of the magnetic 
induction to the magnetic, or magnetomotive force? In 
this connection let me quote from Clerk Maxwell’s Treat- 
ise on Electricity and Magnetism, Vol. II., Art. 428: ‘The 
magnetic induction is a quantity of the nature of a flux, 
and satisfies the same conditions of continuity as the elec- 
tric current does.” . 

‘* In isotropic media the magnetic induction depends on 
the magnetic force in a manner which exactly corresponds 
with thatin which the electric current depends on the 
electromotive force.” Now, if we wind a soft iron ring 
with a number of turns of wire, and send a current 
through the wire, the magnetic induction may be said to 

through an isotropic medium. It may, therefore, be 
calculated from the impressed magnetomotive force and 
the magnetic resistance of the magnetic circuit. This 
magnetic resistance is calculated from the length and 
cross section of the iron, its specific magnetic resistance 
being known in exactly the same way as electrical re- 
sistance. Now, let us cut a small piece out of our iron 
ring. We have introduced the resistance of air in place 
of that of the iron. The magnetic resistance of the circuit 
is now made up of two terms, the resistance of the iron 
and that of the airspace. This may be calculated in the 
same way as the electrical resistance of a circuit made u 
of me of different conductivities, provided that the 
air resistance is not too great in comparison with the re- 
sistance of the iron portion of the circuit. Then we will 
have the magnetic resistance made up of terms like 


pA: where / isthe length of the body parallel to the 


lines of magnetic induction; M is the coefficient of perme- 
ability; and A is the cross section perpendicular to the 
lines of force. 

Ia a well-constructed dynamo the air resistance should 
be of the same order of magnitude as the magnetic resist- 
ance of the iron portion. Hence this simple method of 
calculation may be applied to determine the magnetic in- 
duction ina dynamo. We have then: 

M M 

9 = = = > — 

" - g a ae 1,._ + ete. 
Ao M, A 1 M,A, 
Giccig i Mice Ui) ) 
= 4 a n’ © ly l, 

-— + 

=" M, A, + ete, | 
Bt 1 





()..E=4Nnx4an'Cc|  , 4 
a + Noa + ete. 
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—a formula in which all the quaniities are known from 
the form and dimensions of the dynamo, and from the 
electrical and mechanical conditions under which it 
works, 

To make this method of calculation more clear, I will 
apply it to an example. The following data are taken 
from an actual dynamo running under the assumed con- 
ditions: 

n’ = 3990 C= 68 «.M=427n' C = 3409 

To calculate the magnetic resistance let me begin with 
the air space between the poles and the armature coil; for 
the greater part of the resistance should be found here. 

l, = 4.44 cm. for one side, or 8.88 cm. for two. 

Ag = 1772.0 cm. .*. 2 = ,0049, 

0 

We will next take the armature core. This consists of 
a ring of many turns of soft iron wire. The sectional area 
of this ring is 49.12 co cm., but since the magnetic induc- 
tion divides in oe nee the core, the effective cross 
section will be twice this. or 98.24 5 cm. 

Yrom this it is readily seen that the armature core is satur- 
ated. Assuming a maximum intensity of magnetism for 
soft iron wire of 20,000, we have a total induction through 
the armature core of 1,964,800, which gives an equivalent 
resistance of .015. 3 on 

Since the armature core is saturated, the air space inside 
the iron wire becomes important. For this : 
(mean)! = 30.5cm.; A, = 793.3.0 cm, 


. . "2 —— 
a .0384, 


For the air resistance in the space occupied hy the cop- _ 


¥ wire of the armature: . * 
1, = 27.9.0m.; A, = 175.4 0 ip. 
a = = .159, 


8 

For the annular air space outside of the windings and 

between the poles : 
. & = 16.25; A, = 512.7 5 cm, 
38 £e x 0297. 
* A, 

The entire magnetic resistance between the poles is 
that due to three parallel circuits,—that through jand 
inside the iron core, that through the copper wire on the 
armature, and that entirely outside the armature. The 
resistance through and within the iron core is : 


0049 + =~ = .0049 + .0108 = .0157 
015 * OBS 
The combined resistance would then be: 
1 


LN seme .00965, 
og Te Sea 
0157 = 159.0297 
The resistance from pole to pole of a dynamo is the 
largest part of the entire magnetic resistance. Hence 
if we divide the magneto-motive force by this resistance 
a oo get an approximate value for the magnetic in- 
uction. 


34,095 
Thus 99965 = 8,533,000, C. G. 8. units, 


We have next to find the magnetic resistance of the iron 

rtion of the circuit. First the cores, which are of cast 
iron. I, = 25 4cm. for onecore; A, = 644.5 5 cm. The 
permeability of the iron depends upon its intensity of 
magnetization, which is—"nry-- = 5,480. The writer 
has constructed curves from the experiments of Rowland 
and Bosanquet, showing the dependence of the permea- 
bilit upon the intensity of magnetization for different 
kinds of iron. Referring to the curve for medium cast 


iron, M, is found to be 180. .°. gs = .000220. For the 


two cores this would be .00044. °° 
We have next the wrought-iron bars forming the yoke. 
For this : 
1, = 92.71cm. A, = 279.3 square cm. 
The intensity of magnetization is 
3533000 
a 12,650, 
ne to the curve for Swedish charcoal iron, we 
ave: 
l 


M, = 1400, .*.— S$ := 000887. 
, M, A, 


For the total resistance of the magnetic circuit we have 


then : 
-00965 + .00044 + .000237 = .010827. 
Hence the total magnetic induction will be : 


M 5 
H, — o 010827 = 8,300,000, 


Now, the magnetic induction inside the wire of the ar- 
mature is : 





i 


-01571 63.7 

a eo gf thig shar B= F087 
.0157  .159 _.0297 

The induction — the space occupied by the cop- 


X H, =2,027,000. 


per wire is H’” = .159 x Hy, = 200,200. It may be as- 


108.7 
sumed that one-half of this is cut by the mean coil of the 





Fic. 3.—IMPROVED STAND FOR ELECTROLYSIS, 


armature. Then the total effective magnetic induction of 
the field magnets is H’ = H+ a = 2,127,100. 


There is still another component of the effective mag- 
netic induction. When the dynamo is in operation the 
current through the armature causes a magnetic induc- 
tion in thes between the pole pieces. The value of 
this is readily calculated as follows: In this particular 
dynamo there are three sections, of which two are always 
connected in parallel with each other and in series with 
the third. The magnetic induction of this third coil is 
readily found in the same way as the main magnetic 
circuit. It is evident that the air space is here the chief 
resistance. We have:— 


1, — 8.88 cm. A, = 635.8 0 cm. .*. — = .014, n, = 1838: 


+10 
C=.68. ..42a2, C {=| = 815,500. For each of the 
a. 
LZ] 


‘other two coils carving one-half the main current, the 

induction would be 407,750, . 
Assuming a certain position of the armature, the direc 

tions of these several magnetic inductions are known and 
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they can be combined as vectors. Making this combination 
for a number of positions within an arc representing a 
complete cycle of conditions,—in this case an arc Py 
—and finding the mean of the resultant-vectors, we shall 
have the resultant magnetic induction both in direction 
and magnitude. In this case the resultant induction, 
found graphically, is 2,611,000. It is obvious that this 
graphical construction will give the lead of the brushes 
corresponding to a maximum load on the dynamo. 

It remains to find the electromotive force induced in 
the armature by this magnetic field. The commutator of 
the dynamo is so arranged that each coil in passing from 
a position making an angle of 30° with the magnetic in- 
duction on one side to 30° on the other side, is con- 
nected in series, While passing from an angle of 30° to a 
perpendicular position, it is connected in parallel with an- 
other coil passing from a ey eet to 80° on the other 
side. The number of lines of force cut in a_half-revolu- 
tion will then ben H [2 cos 30° + 2 (1— cos 30°)] = n H x 
1.184. Let N= number of revolutions persecond = 14.17. 
Then E£, the total induced electromotive force in absolute 
units = 2Nn H X 1.134 = 336,000,000,000; or in volts E = 
3,360. 

The class of dynamos to which the above analysis was 
applied, carry from 55 to 58 arc lights before heating up. 
With 52 volts toa lamp this means an external electro- 
motive force of from 2,860 to 3,016 volts. The resistance 
of the dynamo cold is 57 ohms. Hence it absorbs a dif- 
ference of potential of 388 volts. And the tetal E. M. F. 
generated is from 3,250 to 3,400 volts. 

The above method has also been applied to an incandes- 
cent dynamo by the writer with an equally close agree- 
ment with experimental results. It can be applied to the 
design of electro-magnets to be employed for any purpose; 
enabling one to determine the shape and dimensions of the 
iron, which will give a maximum maguetic effect for a 
given expenditure of electrical energy. It is also applica- 
ble in the determination of the self-induction and mutual 
induction of electro-magnets. 

(a ee ie 0 


On the Mutual Action of Elements of Electric 
Carrents.* 





BY E. B. ELLIOTT. 


An element of an electric current is understood to be an 
infinitesimal portion of such current. taking into consider- 
ation the length of the portion, and the strength and direc- 
tion of the current. 

In the law or formula, as ordinarily stated, the action 
is assumed to lie wholly in the line which connects the 
centres of the elements. 

In the law or formula which I herewith present, the 
direction of the action is not so limited, but is considered 
to he variously directed in space, the direction of the 
action varying with, and depending upon, the relative 
directions of the elements. 

The object of this paper is to place side by side, so as to 
admit of ready comparison, the formulas which represent 
the mutual action of the elements according to each of 
these two processes. 

The fact established by Ampére, that the action of a 
clused current on any portion of another current is per- 
pendicular to the direction of the latter. is correct and 
unquestioned and cannot be reconciled with the assump- 
tion of Ampére and others that the force or action between 
two elements 1s necessarily in the line joining them. 

Let u and uw’ denote the length, direction and current 
strength of two elements of electric currents, and p and p’ 
denote, in length and direction, the line joining the cen- 
tres of the elements; then, according to the view now pre- 


Mu 
sented, will — . — denote in effect and direction the mu- 
pp 
tial action of the elements as operating on uu’; the result- 
th 


ing action on “, to wit: — . —, is equal in effect and op- 
pe p 
posite in direction. 
The effect of the action without regard to direction may 
m mm’ m m’ 
be denoted by —. —, or 
ee 9 


;and the direction by the 





4 


v3 
quaternion symbols U— . U—, U denoting versor. 
— Oe 


The symbol ¢”~ ,in which ¢ denotes 2.7128+, the 
base of the Naperian system of logarithms, is a versor, 
and may be conside as the quotient of two space 
directed lines of equal length. but inclined to each other 
at an angle (57° 17’ 44.8, or 206,264.8”) the arc subtending 
which is equal in length to the radius. For this symbol 
may, for convenience, be substituted the symbol J. 

Let 6 denote the angle which the element « makes with 
the connecting line p, and let i denote a quadrantal versor 
in the plane of these two quantities. v . 


7H Hi 6 : ; 
For U ; put « ,or/, equal to cos 6+sin§.i; orJ 


equal to cos 6 + sin4,I ”; the symbol ~ [quadrant] being 


put for 4 z, or one-half of 3.1415926, or 1.5707963, the ratio 
+ the length of the arc of a quadrant to the length of its 
radius. 


, 


, 4 
And for US put c equal to cos 7 + sin # cos @ . I”. 
The limited formula for the mutual action of the ele- 


ments of electric currents. as ordinarily given, is :— 





F= (4 cos 6” cos 4 — sin 6 sin 6 cos «. 
a ee 
ee p 
a eS (cos 6 + sin 6.1; 
r Ore o 
ue’ f a 
—= -0 — 
ay p 


~ (cos + sin 1°) 
Tr w) 


(cos 6”+sin 6’ cos @, I5+sin 6’ sin w. 3) 


iI 
I 
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*Read before the American Association for the Advancement of 
Science, New York, August, 1887. 


‘tah SD oe 2 
mas (008.6 + ‘sin 008 @. 4 + sin 9” sin & . j) 


yes ys : : { 


s 
> 


= cos § cos 6’— sin@sin®#cos@ 
+ (sin 6 cos 6” + cos 6 sin 9’ cos a) 7. 
4 cos 6 sin 4’ sin @. j 
+ sin 6 sin 6’ sin @, 77; 


noting transference and i j or k torsion. 
The above shows the general formula, not limited, as 
here presented. Et : 
OOO 


The Electric Current as a Means of Increasing the |. 


Tractive Adhesion of Railway Motors and 
‘other Rolling Contacts.* ~~ 


BY ELIAS E. RIES. 


The object of this paper 1s to lay before you the results 
of some recent experiments in a comparatively new field 
of tion, but one that, judging from, the results al- 
ready attained, is destined to become of great importance 
and value in its practical application to various branches of 


industry. » 
Isay ‘‘ com y new” because the underlying prin- 
in the experiments referred to have toa 





ciples involv 
certain extent been employed (in, however, a somewhat 
restricted sense) for purposes analogous to those that form 
the basis of this communication. 

As indicated by the title, the subject that will now 
occupy our attention is the use of the e ic current as a 
means of increasing and varying the frictional adhesion of 
rolling contacts and other rubbing surfaces, and it is pro- 
posed to show how this effect may be produced both by 
ee * the direct Sa of the oe itself and by its 

irect action ‘throu age electro-magnetism., 

Probably the first instance in which the electric current 
was directly employed to vary the amount of friction be- 
tween two rubbing surfaces was exemplified in Edison’s 
electro-motograph, in which the variations in the strength 
of a telephonic current caused corresponding variations in 
friction between a revolving cylinder of moistened chalk 
and the free end of an adjustable contact arm whose oppo- 
site er ee attached to the diaphragm of the re- 
ceiving telep 
the least changes in current strength, and if it were not 
for the complication introduced by the revolving cylinder, 
it is very likely that it would to-day be more generally 


It has also been discovered more recently that in the 
operation of electric railways in which the track rails form 


part of the circuit. a considerable increase in the tractive | fed 


adhesion of the driving wheels is manifested, due to the 
of the return current from the wheels into the 
track. In the Baltimore & Hampden electric railway. 
using the Daft “‘ third rail” system, this increased tractive 
adhesion enables the motors to ascend without slipping a 
long grade of 350 feet to the mile, drawing two heavily 
loaded cars, which result, it is claimed, is not attainable 
hy steam or other self-propelling motors of similar weight. 
In the two instances _ cited the conditions are widel 
different, as regards the nature of the current employed, 
the mechanical properties of the surfaces in contact, and 
the electrical resistance and the working conditions of the 
respect:ve circuits. In both, however, as clearly demon- 
strated p Bes experiments hereinafter referred to, the 
cause of the increased friction is substantially the same. 

In order to ascertain the practical value of the electric 
current as a means of increasing mechanical friction, and. 
if possible, render it commercially and practically useful 
wherever such additional friction might be desirable, as 
for example in the transmission of power, etc.. a series of 
experiments were entered into by the author, which. 
though not yet fully completed, are sufficiently advanced 
to show that an electric current, when peveeny applied, is 
capable of very materially increasing mec 1 
friction of rotating bodies, in some cases as much as from 
50 to 100 per cent., with a very economical expenditure of 
current; this increase depending upon the natare of the 
substances in contact, and being capable of being raised 
by an increased flow of current. 

Before entering into a description of the means by which 
this result is produced, and how it is proposed to apply 
this method practically to railway and other purposes, it 
may be well to give a general outline of what has so far 
been determi These experiments have sLown that 
the coefficient of friction between two conducting sur- 
faces is very much increased by the passage therethrough 
of an electric current of low electromotive force and 
large volume, and this is especially noticeable bet « een two 
rolling surfaces in peripheral contact with each other, or 
between a rolling and a stationary surface, as in the case of 
a driving wheel gn dag a railway rail. This effect 
increases with the num of ampéres of current flow- 


§| ing through the circuit, of which the two surfaces form 


, and is not materially affected by the electro- 
motive force, so long as the latter is sufficient to 
overcome the electrical resistance of the circuit. This 
increase in frictional adhesion is eran noticeable in 
iron, steel and other metallic bodies, and is due to a molec- 
ular change in the conducting substances at their point 
of contact (which is also the point of greatest resist- 
coe in the — oe b = = deve the 
that point. eat is 0 y impercepti 
tee Fay when the a ee 

ely augmented. It is therefore probable that a portion 
Of thie imérenned tenctive adhesion is due directly to the 
current itself aside from its heating. effect, although 1 
have not as yet been able to ascertain this definitely. 
most economical and efficient results have been obtained by 
the employment of a transformed current of extremely low 
electromotive force (between 4 and 1 volt), but of very 
wa! ps volume or quantity, this latter being variable at 

ill so as to obtain different degrees of frictional resist- 
ance in the eubstances under observation. 

These experiments were originally directed mainly 
toward an endeavor to increase the tractive adhesion of 
the driving wheels of locomotives and other vehicles, and 
to utilize the electric current for this purpose in such a 
manner as to render it entirely safe, practical and eco- 
nomical. It will be apparent at once that a method of 
increasing the tractive er of the present steam loco- 
motives by more than 50 per cent. without adding to their 


* Read before the American Association for the Advancement of 
Science. New Yorn Meeting, 1887. ° 


(oo8 0 sit 8, i)(008 9 + sin 6” cos w”. 4 +8in ®’sin o .j)) 


i, jand i jor k are quadrantal versors; i and j each de- | this 


of the system as 
‘way motors. The current in the present. i 


e. This device was extremely sensitive to | ple loss 





the 
to rail. 


. =e 18 on 
of alternating polarity which is converted tb is trans. 
former into one having the required volume. € electro. 
motive force of this secon current is somewhat hig her 
than is necessary. In pra it would be about half , 

| volt. You will notice upona tion that one of 
the forward driving wheels is from its axle, ang 
the transformed current, after passing to a regulating 
switch under the control of the engineer or driver 


e regulating 
of current flowing at any time, and can even increase its 
strength to such an extent, in wet or slippery weather, as 
to evaporate any moisture that may adhere to the surface 
of the rails at the point of contact with the wheels while 
the locomotive or motor-car is under full speed. 

- It will be apparent that inasmuch as the “‘ traction cir- 
cuit” moves along with the locomotive, and is complete 
through its driving wheel base, the track rails in front 
and rear of the same are at all times entirely free from 
current, and no danger whatever can occur by coming in 
contact with the rails between successive motors. More- 

tial used in the present arrangement, 
t to overcome the extremely low resistance 
of the moving circuit, is too small to cause an apprecia- 
of current from that portion of the rails in circuit, 
even under the most unfavorable conditions of the 
weather. In practice the ee oe necessary is 
preferably generated by a small high-speed alternating 
dynamo on the locomotive, the current being converted 
by means of an inductional transformer. To avoid the 
necessity for electrically bridging the rail joints, a modi- 
arrangement may be employed, in which the elec- 
trical connection is made directly with a fixed collar on 
the forward and rear driving axles, the current dividing it- 
self in parallel between the two rails in such a manner 
that, if a defective joint exists in the rail at one side, the 
circuit is still com through the rail on the other; and 
as the rails usually break joints on te sides thi 
rangement is found very effective. msulation of the 
driving wheels is very easily effected in either case. 

As the amount of additional tractive adhesion produced 
depends upon the quantity of current flowing rather than 
upon its , the reason for transforming the current 
as deacrihed Wilk be a nt, and its advantages over 2 
direct current of bi tension and less quantity, both 
from an economical and practical standpoint, will for this 
reason be clear. The amount of heat produced at the 
point of contact between the wheels and rails is never large 
enough to injureor otherwise affect them, although it may 
be quite possible to increase the current sufficiently to pro- 
duce a very iderable heating effect. The amount of 
current sent through the traction circuit will of course 
vary with the requirements, and as the extent to which 
the resistance to slipping may be increased is 

is likely to prove of 

derable value. While in some cases the use 

of such a method of increasing the tractive power of lo- 
comotives would be confined to ascending iente and 
the movement of exceptionally heavy loads, in others it 
would prove useful as a constant factor in the work of 
tation. In cases like that of the New York ele- 

v railway —_ where the traffic during certain 
hours is much beyond the capacity of the trains, and the 


structure unable to support the w it of heavier engines, 
a system like that just described would prove of very great 
benefit, as it 


easily enable the t engines to 
draw two or three additional caus with tir love ing and 
lost motion than is the case with mechanical fri alone, 
at a cost for tractive current that is in-ignificant compared 
to the advantages gained. Other cases may be cited in 
which this m of increasing friction will probably be 
found useful, aside from its application to railway pur- 
poses, but these will naturally suggest themselves and need 
not be further dwelt upon. 

In the course of the experiments above described, another 
and somewhat different method of the traction 
of railway motors has been devised, which is more partic 
ularly adapted to electric motors for street railways, and 
is inte to be used in connection with a system of elec: 
tric street railways now being developed the writer. 

stem electro-magnetism provides the mca’ 
whereby the increase in tractive adhesion is produced, and 
this result is attained in an entirely novel manner. 5¢‘ 
eral attempts have heretofore been made to utilize m4 
netism for this , but apparently without succes, 
chiefl+ because of the crude and imperfect manner in which 
most of these attempts have been carried out, 


The present system owes its efficiency to the formation 
of a complete and constantly closed magnetic circuit, m0 
ing with the vehicle and com through the two drv- 
ing axles, wheels, and that of the track rails ying 
between the two pairs of w a manner similar '° 
that employed in the electrical ore shown. We 


apparatus, mounted on a section of track and rovided 
with means for measu the amount of ive force 
exerted both with and wi t the passage of the current. 
You will notice that each axle of the motor car is wou? 

with a helix of insulated wire, the helices in the pres?! 
instance being divided to permit the attachment to the ax!+s 
of the motor Cemetioaee The pevicet an Woes axles eee 
connected that,w energized, they induce 

of force that flow in the same direction through th¢ 


tic circuit, There are, therefore, four points 
which the circuit is maintained closed by the rolling 
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force is greatest at these ts, 


there is more intense and produces the most effective 
Now when 


ust where it is most required. 

circuit is closed’ through the helices, 
be observed that the torque, 
erted by the motor-car is 


result 








wheels, and as the resistan sho. She flow. of .the lines of 


or pull, ex- 
fully twice that ex- 


erted by the motor with the traction circuit open, 
and by increasing the battery current until the saturation 


Eeietenas eat 





aa 


value in connection with its ote to régulating and 
measuring apparatus. In cases the point to be 
observed is to maintain a closed magnetic circuit 
of low resistance oe the two or more surfaces 
the friction of wh is desired to increase, 
and the same rule good with respect to the electric 
system, except that in the latter case the best effects are 
pr td the area of surface in contact is smallest. 
For large contact areas the magnetic system is found to 


point reached, the tractive force is increased | be most economical, and this system might possibly be 
nearly per cent., as shown by the d: A} used to advantage to ent sli of short wire en 
la ion resistance to the slipping or skidding | and belts upon their driving pulleys, in cases where longer 
of the driving wheels is undoubtedly due to direct mag-| belts are inappl . asin the driving of dynamos and 
netic between the wheels and track, this attrac-| other machinery. ents have also been, and are 
tion depending upon the degree of saturation and | still being, made with the of increasing friction by 
the relative mass of metal involved. But by far the greatest rmanent magne and also witha view to 


proportion of the increased friction is purel 
the change in position of the iron molecu 
well known action of 


and then off. 


In the model before you the helices are fixed firmly to, 
and revolve with, the axles, the connections being main- 
; at each end 
of the helices. If desired, however, the axles may revolve 
loosely within the helices, and instead of the latter being 


tained by brushes bearing upon contact 


connected for cumulative effects, may be arranged in 
other ways so as to produce either uent or opposing 
magnetic forces, leaving certain portions of the circuit 


neutral and concentrating the lines of force wherever 
Such a disposition will prove 


cases, 

The amount of current required to obtain this increased 
adhesion in practice is extremely smal]. and may be en- 
to the great benefits 
ve, and 
the amount of traction secured is entirely within the con- 


e traction cir- 
cuit open, propel itself up hill when one end of the track is 
5 inches above the table; but with the cir- 
cuit energized it will readily ascend the track as you now 
aee it, with one end about 134 inches above the other in a 
Jength of three feet, or the equivalent of a 30 per cent. 
grade ; — this could ” ore aon acer e the 
motor power enough to pro against orce 
cline. As you will notice, the 
motor adheres very firmly to the track and requires a con- 
siderable push to force it down this 40 per cent. ‘grade, 
whereas with the traction circuit open. it slips down in 
very short order, notwithstanding the efforts of the driv- 


they may be most desirable. 
of advantage in some 


tirely neglected when compared 
derived. The system is very simple and i 


trol of the motor-man, as in the electric 
be seen that the car here will not, with 


raised more 


of gravity on a steeper in 


ing mechanism to 
The resistance 
two ohms. and this will scarcely be exceeded when 


1 it up. 


to a full sized car, the current from two or three cells of 
secondary batteries being probably sufficient to energize 


them, 


The revolution of the driving axles and wheels is not 
interfered with in the slightest, because in the former the 
the path of the lines of force, and 
in the case of the latter because each wheel practically 
forms a single pole piece, and in revolving presents con- 


axle boxes are outside 


tinuously a new point of contact, of the same 


the rail; the flow of the lines of force being most intense 
through the lower half of the wheels, and on a ‘ic- 
the centre of the — with the 

necessary to provide 
each motor car with a suitable brush for cleaning} p 
the track rails sufficiently to enable the wheels to 


ular line connectin 


rail. In winter that is 






































magnetism, which causes a direct 
and close interlocking action, so to speak, between the 
molecules of the two surfaces in contact. This mry be il- 
lustrated by drawing a very thin knife blade over the poles 
of an ordinary electro-magnet, first with the current on, 


the helices on this model is less than 


means of pe en 
diminishing the friction of revolving and other moving 
surfaces, the results of which will p: 
ject matter of a subsequent paper. 
Enough has been said to indicate that the development 
of these two methods of increasing mechanical friction 
ns up a new and extensive field of operation, and en- 
a wee, to score — important ogy = one 
present age of progress. great range and flexibility 
of this method peculiarly adapt it to the purposes we have 
considered and to numerous others that will doubtless 
suggest themselves to you. Its application to the increase 
of the rms ried adhesion of railway motors is probably its 
most prominent and valuable feature at present, and is 


y form the sub- 


introduction of electric railways on our city streets, 
inasmuch as the claims heretofore made for cable 
traction in this respect are now no longer ex- 
clusively its own. On trunk line railways the 
use of sand and other objectionable traction-increasing ap- 
pliances will be entirely dispensed with, and locomotives 
will be enabled to run at greater speed with less slipping 
of the wheels and less —— of derailment. Their trac- 
tive power can be nearly doubled without any increase in 
weight, enabling them to draw heavier trains and surmount 

grades, without imposing additional weight or 
st upon bridges and other parts of the road-bed. Iner- 
tia of heavy trains can be more readily overcome, loss of 
time due to slippery tracks obviated, and tle momentum 
of the train at full speed almost instantly checked by one 
and the same means. 





The Fifth Edison Association Meeting. 





The fifth semi-annual convention of the Association of 
Edison Illuminating Companies was held at Altoona, Pa., 
on oe The meeting was called to order by the presi- 
dent, Mr. John I. Beggs. The following gentiemen were 
present: E. H. Johnson, President; J. H. Vail, General Su- 

intendent; J. H. McClement, Comptroller; W. J. Jenks, 
aman Municipal Department, and Luther Stieringer, 
from the Edison Electric Light Company, New York City. 

John I. Beggs, Vice-President Edison Electric [lumin- 
ating Co., New York City. 

Charles Batchelor, General Manager Edison Machine 
Works, Schenectady, N. Y. 

E. W. Courtney, Engineer Edison Ill. Company, At- 
lantic City, N. J. 

Ww. B. Rockwell, Manager Edison Ill. Co., Scranton, 


Pa. 
G. A. Fuller, Edison IlJ. Co., Scranton, Pa. 

‘ George Valentine, President Edison Ill. Co., Bellefonte, 
a. 

James Harris, Secretary Edison Ill. Co., Bellefonte, 


a. 
E. W. Greene, Electrician Edison Ill. Co., Bellefonte, 


make good contact therewith, and any tendency to| Pa. 


slipping or skidding may be effectual! ee By this 

tractive adhesion 
railway motor from 50 to 100 per cent., 
without any increase in the load or weight upon the track; 
for it must be remembered that even that portion of the 
increased friction due to direct attraction does not increase 
the weight upon the road-bed, as this attraction is mutual 


means it 1s easily possible to increase t 
of.an ordin 









F. W. Carter and Frank McCoy, also from the Edison 
Electric Ill. Co., Bellefonte, Pa. 

E. H. Brooks, Superintendent Edison Electric Ill. Co., 
Lebanon, Pa. “ 

Charles R. Price, Treasurer Edison Electric Ill. Co., 
New Bedford, Mass. 

Oscar Heim, Manager Edison Electric Ill. Co., Sunbury, 


between the wheels and track rails; and if this, car and] pa, 


track were placed upon a scale and the circuit closed, it 
would not weigh a single ounce more than with the circuit 


open. 


It is obvious that this increase in friction between two 
moving surfaces can also be applied to check, as sell as 
iy ig ae the tractive power of a car or train of cars, 
and Ihave shown in connection with this model a sys- 
tem of braking that is intended to be used in conjunc- 
tion with the electro-magnetic traction system just de- 
scribed. You will have noticed that in the experiments 
with the traction circuit the brake-shoes here have re- 


mained idle ; that is to say, they have not been attracted 


to the magnetized wheels. This is because a portion of the 
traction current bas been circulating around this coil on 


the iron brake beam, inducing in the brake.shoes mag- 
netism of like polarity to that in the wheels to which 
they app 


uow that it is desired to stop the motor car, instead of 
openin 
the helices is simply reversed by means of this pole- 
changing switch, whereupon the axles are magnetized in 
thé opposite direction and the brake-shoes are instantly 


















ly. They have therefore been repelled from the 
wheel tires instead of being attracted to them. Suppose 


the traction circuit, the current flowing through | p. 


Prof. Wm. D. Marks, Supervising Engineer Edison 
Electric Ill. Co.. Philadelphia, Pa. 
. W. Preston Hix, Edison Electric Ill. Co., Philadelphia, 

a. 

Geoffrey P. Yost, President Edison Ill. Co., York, Pa. 

Dr. C. A. Eisenhart, Vice-President Edison Il!. Co., 
York, Pa. 
‘ N. Liebmeyer, Edison Electric Ill. Co., York, Pa. 

Wm. J. Hammer, Manager Edison Electric Lil. Co., Bos- 
ton, Mass. 

E. W. Hammer, Manager Edison Electric Ill. Co., Fall 
River, Mass. 

T. W. Embree, Superintendent Edison Electric Ill. Co., 
West Chester, Pa. 

Godfrey Hess, President Edison Electric Ill. Co., Will- 


P. B. Shaw, General Manager Edison Electric Ill. Co., 
Williamsport, Pa. 
G. H. Grove, Edison Electric Ill. Co., Williamsport, 


a. 

Wilson S. Howell, Superintendent Edison Electric Ill. 
Co., New Brunswick, N. J.* 

F. W. Ribble, Edison Electric Ill. Co., New. Brunswick, 


drawn tothe wheels with a very great pressure, as the| N. J 


current in the helices and brake coil now assist each other 
in setting up a very strong magnetic flow, sufficient to 
bring the motor car almost to an instant stop, if desired. 

The same tractive force that has previously been applied 
to increase the tractive adhesion now exercises its influeuce 
up the brake-shoes and oh aes with = pools, of Pa 
only causing a very powerful pressure between the two 
surfaces due to the. magnetic attraction, but offering an 
extremely large frictional resistance in virtue of the 
molecular interlocking action before referred to. As shown 
in the present instance, a portion of the current still flows 
thee h ie traction circuit and prevents the skidding of 
the w > 


The method thus described is equally applicable to in- 
crease the co-efficient of friction in apparatus for the 
transmission of power, its chief advantage for this pur- 
pose being the ease and facility with which the amount of 
friction between the wheels can be varied to suit different 
requirements, or increased and diminished (either auto- 
matically or manually) according to the nature of the 
work belng done. \ ‘ 
variation in friction is very rapid and sensitive to slight 
changes in current sisengti, and this fact may prove . of 


John W. Howell, Electrician Edison Lamp Co., East 
Newark, N. J. 
F. E. Jackson, Edison Lamp Co.. East Newark, N. J. 
oo McLaughlin, Secretary Edison Ill. Co., Detroit, 
ich. 
A. D. Campbell, Edison Lil. Co.. Detroit, Mich. 
wanes S. Humbird, President Edison Ill. Co., Cumber- 
J. "B. G. Roberts, General Manager Edison Ill, Co., 


Cumbefland, Md. 
H. E. Lincoln, r Edison III. Co., Brockton, Mass. 
M. Plaum, Edison Co., McKeesport, Penn. 


Arthur Huertly, Manager Edison Electric Ill. Co., Chi- 


ave Ti. 
: F L. Barclay, Vice-President Edison Ill. Co., Oskaloosa, 
owa. 
Arthur R. Roe, Secretary and Electrician First Cincin- 
nati Edison Electric Iil. Co. 
E. F. Gregory, Manager Edison Ill. Co., Renova, Pa. 
A. J. Anderson, Superintendent Edison IL. Co., Altoona, 


ith soft iron contact surfaces the} Pa. 


A. L. Smith, President and General Manager Edison 
Illuminating Company, Appleton, Wis. 
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calculated to act as an important stimulus to the practical. 





F. A. Copeland, President Edison Illuminating Com- 
pany, La Crosse, Wis. 

E. V. Matlack, Manager Edison Electric Illuminating 
Company, Elgin, Ill. 

H. Ward Leonard, Representing Edison Illuminating 
ma rent Rockford, Ill. 

Ro M. Jones, Secretary and Manager Laramie Elec- 
tric, Gas Light and Fuel Company. 

H. K. Wood, President and General Manager Edison 
Electric Illuminating Company, Piqua. O. 

H. McL. Harding, General Agent Sprague Electric Rail- 
a= and Motor Compiny, of New York City. 

. H. Marshall, Manager Edison Illuminating Company, 
Grand Rapids, Mich. 

Wm. T. M. Mottram, Superintendent and Electrician 
Edison Electric Illuminating Company, New Orlears, La. 

W. W. King, Superintendent Edison Electric Illuminat- 
~— ny, Topeka, Kan. 

Z. Wallower, President Edison Illuminating Com- 
pany, Harrisburg, Pa. 

. R. Fitzpatrick, Edison Illuminating Company, Har- 
risburg, Pe 

Samuel N, Trump, President Edison Illuminating Com- 
pany. Wilmington, Del. 

J. A. Lighthipe, Edison Mluminating Company, Wil- 
mington, Del. 

F. Pr eeec Edison Illuminating Company, Wilming- 
ton, ° 

W. F, Wollin, Manager Edison Electric Illuminating 
Pompsny, Lancaster, Pa. : 

T. P. Merritt, President Edison Electric Illuminating 
br ye Reading, Pa. 

I. R. Shaw, Manager Edison Illuminating Company, 
AT Kabloach Edison El Il Cc 

5 ; ison Electric Illuminating Company, 
Ashiand, Pa. 

W. R. McConnell, Edison Electric Illuminating Com- 
pany. Ashland, Pa. 

C. H. Lindenberg, President Edison Electric llluminat- 
ing Company, Columbus, O 

Will C. Turner, Secretary and Manager Edison Electric 
Illuminating Company, Columbus, O 

Thomas Spencer, Electrician Marr Construction Com- 
pany. 

E. R. Weeks, Manager Edison Illuminating Company, 
Kansas City, Mo. 

H.M. Doubleday, General Superintendent Marr Con- 
struction a 

John R. Markle, representing Edison Illuminating Com- 
pany, Jackson, Mich. 

Total members present, 70 ; total illaminating companies 
represénted, 41, including Edison Electric Light Company 
and allits licensees ; a total of 45. 

The President, Mr. John I. Beggs, congratulated the 
association on the large increase in its growth. The fol- 
Jowing officers for the ensuing year were elected : Presi- 
dent, John I. Beggs, New York City; Vice-Pesident, F. A. 
Copeland, La Crosse, Wis.; Secretary, J. H. Vail, New York 
City; Treasurer, Wilson 8. Howell, New Brunswick, N. J.; 
Executive Committee. P. B. Shaw, Williamsport; Wm. J. 
Hammer, Boston, Mass.; C. H. Lindenberg, Columbus, O.; 
+. R. McLaughlin, Detroit, Mich.; A. L. Smith, Appleton, 

is. 


Many important matters relative to incandescent light- 
ing were fully and freely considered. Among the most 
interesting and valuable papers read and discussed were 
the following: 

**The Edison ee System of Long Distance Light- 
ing,” by W. J. Jenks, Manager of the Municipal Depart- 
ment Edison Electric Light Company. 

‘The Commercial Value of Electric Motive Power, as 
supplied from Edison Central Stations,” by Wm. J. Ham- 
mer, Manager Edison Elec. Ill. Co., of Boston, Mass. 

“The Regulation of Electrical Pressures and Reduction 
of Lamp Breakage.” by John W. Howell, Electrician 
Edison Lamp Company. 

“The Value of the preg 
Central Stations,” by J. 
Electric Light ses dog 

“The Convenience, nomy. Luxury and Pleasure de- 
rived from the Edison Light, and the best Practice in its 
ao by Wilson S. Howell, Supt. Edison Electric 
Ill. Co., New Brunswick, N. J. 

Very careful consideration was given to the subject of 
the best practice of wiring buildings for the incandescent 
light, and among other important matters relating to 
— ae the following resolution was unanimously 
ado : 

Resolved, That in consequence of the fact that ** Under- 
writers’ ” wire, so-called, has been shown by experience to ~ 
be unreliable and treacherous in itsaction, and we regard it 
as introducing injurious possibilities in al] interior wiring; 
we discountenance iis use and urge upon the attention of 
the companies composing this association the desirability 
of abolishing it entirely in the work of wiring buildings 
over which they severally exercise a control.” 

The progress of the Edison patent suits and their gen- 
eral condition was fully explained by President Jobnson, 
and the following rezolution was unanimously adopted by 
the convention: 

Whereas. The present status of the suits prosecuted by 
the Edison Electric Light Company against the infringers 
of their patents (which suits have in some cases been 
several years in the courts) has been fully stated before 
this convention; and 

Ww , We, having been licensed to hold exclusive 
rights in our tive territories, have thereby acquired 
a partnership interest in the general prosperity of the 
Edison Electric Light Company, as depending upon the 
validity of the patents for our protection against the de- 
structive effects of unscrupulous competition ; 

Resolved, That we, the Association of Edison Illuminating 
Companies, in convention assembled, desire to express our 
hearty commendation of the energetic efforts and policy 
of the parent company and the progress which has re- 
sulted, asshown by an exhaustive report made to us by 
President Johnson. 

Resolved, That we extend to the Edison Electric Light 
Company our cordial and moral support, and an assurance 
of our conviction that the present unprincipled rivalry now 
affecting some of the local companies here represented 
will be speedily terminated by decisions in favor of the 
Edison patents, thus bringing to justice all who have 
ignored the rights granted by the patent laws of the 
United States to the Edison Company, as the heirs of Mr. 
Edison’s electric light invention. 

Among the other interesting subjects discussed were : 
Distribution of currents, overhead and underground sys- 
tems; regulation of currents and pressures, economy of 


Battery as an Adjunct to 
- Vail, Gen’l Sup’t Edison 
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fuel and labor; comparative merits and commercial value | $775,000, together with contingent liabilitieson customers’ notes, | amps; the Tremont and Suffolk Mills, at Lowell; Mass. , 50-six- 
of the three-wire and converter systems. Every member | indorsed by the company, to the amount of $970,000. The aggre- | teen candie-po'r-r lamps, and Farmington (Maine) Electric Light 
prevent express wef more than pleased It, th gate ible are hreore 41545000. On thn fact he dad Pome Gompany, 000 xatemncandlegomae ims. The Now 
assouiation. The convention adjourned at’? P. M. on Aug. it in coat ot eer aga a oe CO ee rene and I kien aa Snares ee Mat can wa 
11. The next meeting will be held: at Chicago, Ill, Feb nb 8k He SoZ awe ; me awarded the contract for-domg ‘the wire work ppg ie 
8, 1888, continuing the business, and that all creditors and others be en- | electrical equipments of the Carhbridgeport and Lowell plants, 
joined from taking legal proceedings against the corporation.| The Edgerton Electric Motor Company has established a New 
The petition was supplemented by the affidavits of Charles 8. | England agency, with offices in the . Herald. building, Boston, 
Bonver and Assistant Attorney-General Hogan, and a document | Mr. Harry Hall, formerly the New. York representative of. the 
assenting to the proceedings by Frederick G. Anderson, as American Electrical Works, is pow the New England agent of the 
Attorney for Mitchell, Vance & Co. There was some informal|/company. . . =... | itu avaernts he 
discussion as to the person desired for Receiver, during which} Mr, P. O. Keilholtz, of. Baltimore, to whom. belongs. the credit, 
the name of the Hon. Charles L. Mitchell, of New Haven, was | of installing the fine Baxter Motor exhibit at the recent electric 
mentioned. Judge Donohue took the papers and said he would | jight. convention, started for home on Aug. 18, Mr. Keilholtz 
probably make an order atonce. An officer of. the company | has made himself greatly liked here. He is not only well informed, 
states that they want Mr. Mitchell appointed because he knew | theoretically and practically, but is a hard worker and con- 
all about the affairs of the corporation; he was also a large stock- | scientiously anxious to do bis best. PORN atl 
holder, and would probably do much toward accomplishing the} Mr. Thos, McCoubray, Jr,, the general. agent of the Baxter. 
reorganization plan. ‘ _ | Motor Company, of B:ltimore, prolonged his sojourn in Boston— 
Chas. A. Schieren & Co. report business is very active. They | after the adjournment of the. convention—for the purpose of 
have recently sold belting to the Newton, Mass., Electric Light | closing up several business contracts. Mr. McCoubray reports 
Company ; Rock Island County Brush Electrie Light Company; having obtained orders from Boston business men for several 
Jenney Electric Light and Power Company, of Peoria ; Glens| Baxter motors, ranging from2 to 10 h. p., aggregating 30 
Falls Gas Light Company ; J. P. Squire & Co., Boston, Mass.;/h. p., and were it not for pressing business engagements, 





















































NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, | 
New York, Aug. 22, 1887. 

With regard to the telephone convention, Gen. Barney issues 
the following in his latest circular: Wee 

“The ninth meeting of the National Telephone Exchange Asso- 
ciation will be held at the Munungahela House, Pittsburgh, Pa., 
commencing on Monday, Sept. 26, next, at 114.m. The rates 
at the hotel will vary from $3 io $4 per day, depAiMing on the 
class of rooms occupied. Several papersof miore than ordinary 
interest have been promised, and it is desirable that members in- 
tending to read papers should give notice at once to the secretary 
of such intention, and of the subject of the paper. 

‘““The following proposed amendment to the by-laws will be 
acted upon, viz.: To substitute in Article VIT.; line 2, the word 
October for the present word July, so that the article shall read 
as follows: Article VII.—Non-payment of dues.—If any member 
fails to pay the yearly dues or assessments within one montb from 
the first day of October, when the same become payable, it will 
be the duty of the Treasurer to mail such member a copy of this 
By-Law and notice, and unless the same are paid within one 
month thereafter, the default will be reported to the Executive 
Committee, which may by order, without further notice, cause 
the name of such member to be stricken from the rolls, and such 
membership and all rights in respect thereof will thereupon 
cease. But upon written application, satisfactorily explaining 
the default, and upon payment of all dues to the date thereof, 
the Executive Committee shall have power to remit the penalty 
of this By-Law and restore the membership. 


‘*As the article now stands it is incongruous with the amend- 
ments to the constitution and by-laws adopted at the St. Louis 
meeting, which fix Sept. 1 as the beginning of the fiscal year, 
and make the annual dues payable on or before Oct. 1. That 
Art. VII. was not changed last year was apparently an over- 
sight.” 

It is said that probably the largest. contract ever made for 
steam boilers for stationary purposes has recently been awarded 
by the Edison Electric Iluminating Company, of New York, to 
the Babcock & Wilcox Co. for 8,700 horse-power of their water 
tube boilers to supply the new central stat'ons to be erected in 
this city. It is expected that with economical engines these 
boilers will develop an indicated horse-power of not less than 
15,000, which is greater than that of the most powerful steam- 
ship afloat, the *‘ Umbria,” which has developed 13,000 indicated 
horse-power. This is the thirty-fifth order received from the dif- 
ferent Edison companies for Babcock & Wilcox boilers for elec- 
tric lighting purposes. The Pear! street station has been running 





and 8. D. Warren & Co., Cumberland Mills, Me.—all for running | which call him to Baltimore, he would remain some time longer. 
dynamos. at the ‘‘ Hub,” owing to good prospects of business in .his line,. 
Mr. I. L. Roberts, of the Roberts-Brevoort Co., 206 Broad-| Mr. McCoubray said that he would like to become a permanent. 


electric lighting, and bas 14 cells running two Luminoid lamps. | body and everything he saw here. “ 
The lamps have been in circuit for one week, 5 hoursdaily,and at| I find this in a late issue of the Halifax, N.S., Chronicle: A. 
the end of that time about a pint of water was added to each cell. | St. Jobn man.who was in town yesterday remarked that formerly 
Mr. A. B. Laurence reports sales of cotton leather belting for | the people of the Bay of Fundy metropolis considered their city to. 
electric light purposes to the Jersey City Electric Light Company ; ; be far ahead of Halifax, but now they were obliged .to follow.on 
Morristown, N. J., Electric Light Company; Willard’s Insane| behind. They are rejoicing now over the building of the St. John 
Asylum, Willards, N. Y.; Warner Bros., Bridgeport, Conn.;/| street railway, which isto be opened for business next month. 
Vogel Bros., New York; Metropolitan Telephone Company; | The Truro Electric Light Company, which is composed almost 
Ward’s Island Insane Asylum; Western Union Telegraph Com- | entirely of Haligonians, has made a contract with the town, under 
pany—all since August 1. The last named company took 26 belts, | which the streets were lighted on the first of the present month. 
and the telephone company 28 belts for its Edison machines | Truro gets the credit of being enterprising, buta few Halifax busi- 
charging accumulators. ness men furnished the capital, The latest enterprise is the Nova 
The Phcenix Glass Company, of 729 Broadway, have issued a | Scotia Telephone Company, which is composed mainly of young 
new and beautifiul catalogue of their specialties in crystal cut, | business men of Halifax, who are pushing the business with great 
pearl, ivory, etcbed, opalescent, and other,cut glass effects. The| vigor. The leading idea of the company is to establish trunk lines 
catalogue shows very clearly the amount of enterprise and taste | connecting the various towns of the province with Halifax, and 
now brought to bear on this department of industry. Many of | exchanges will be opened at once in Halifax, Truro, New Glas- 
the pieces shown are triumphs of art and technique, and the | gow, Stellarton, Pictou, Amherst and other places. The poles are 
cheapest and most ordinary specimens manifest a skillful adapta- | now in position for the trunk line from Truro to Halifax, with 
tion to their purpose. ‘ tbe exception of about eight miles, which will be covered this 
The Edison Company has just issued its latest ‘‘ folder,” in| week, The wire will come on the next steamer. The first lot of 
which it makes record of work done. The present circular brings | instraments have arrived, and are now being put into stores and 
the showing down to May 1, 1887, and a wonderful showing it is. | officers at Truro, where the exchange will be opened for business 
The isolated plants total up 891, with 230,674 lamps, all being | next week. Mr. George H. Berg, late manager of the Bell Tele- 
owned and operated by the purchasers. The central station com- | phone office in this city, is in charge of this work, and as soon as 
panies number 102, with 290,300 lamps. The Edison municipal | the Truro office 1s opened he will go to New Glasgow and put in 
system is in operation in thirteen places for street lighting, with a | the instruments there. The next move will be to put the new in- 
total of 6,500 lights. This makes a total of 527,474 lamps, or, if | struments into Halifax. Mr. A. A. Knudson, an electrical en- 
the lamps actually placed in isolated plants were taken instead of | gineer of New York, is. now in the city arranging 
merely the dynamo capacity, a grand total is arrived at of more|this work. The . central office will probably be in 


five years with 900 rated horse-power of the same kind of boilers. | than 600,000 E iison lamps in use in the United States. the Queen building. The company claim that their in- 
Subway matters have been rather quiet in this city lately, but| The percentage of increase from Aug. 1, 1886, to May i, 1887 | struments have many advantages over the Bell telephone. one 
I opine that we shall soon see renewed activity. Commissioner | (9 months) is as follows : being greater clearness and efficiency, another the instantaneous 
Gibbens is back in New York from a trip North and Dr. Ledoux | Isolated plants.,............0+20 0+ seeceececeseeeees 27 per cent. | connection. The switch-board arrangements at the central office 
is home from a trip to Europe. The Edison Electric Light Com-| Lamps in same...........-...+-+++++6 Rue Castel ar 7 are of the Law improved pattern, and there will be none of the ag- 
pany has been trying for some time to lay a subway conduit/| Central station plants ....... .. ......2.2eeseesee: %6 °« gravating delays in ringing up and making connecting which are 90 
along certain Brooklyn streets for its wires, but has been unable| Lamps in same..........-.--.0- seeeeeeecsesceeeee 94 ‘“ much complained of in the present service. The company will be 
to obtain the consent of the Subway Commissioners. On August | Isolated plants, increase .........+-0-+e.secececeeeeeeees 189 | ready next week to make contracts for telephone service in Hal- 
22 the company brought suit before Judge Brown, in the Su- “ lamps Mi canes ae oe PEM OBRINT Ba 49,211 | ifax, and connection will also be made with Truro and other out 
preme Court, for an injunction to compel the granting of such a} Central station plant, increase............-..+22-+0ese0e 44 | Side offices, so that Halifax customers can talk with any of those 
permit on the strength of the law of 1885, creating the Board of “ Jamps oe eee a eee 140,400 | Places. A number of merchants of Halifax are already inter- . 


Subway Commissioners, which the applicant alleges gives it power 3 in the company, and all the members seem 
to grant such permit. The Subway Commissioners aandens The work that the Edison Company now has in hand figures} very sanguine that it will be a great commercial 
the company must come to them armed with a franchise from | "?: it is said, sometning like $4,000,000 or $5,000,000. Truly) success, The first block of stock has already been 
the Legislature or the Common Council to carry on its business 
in the city of Brovklyn. Decision was reserved. The suit is 


brought to obtain a construction of the law. 


I am sorry to note the temporary embarrassment of the old 
and well-known firm of Mitchell, Vance & Co., whose gas and 
electric light fixtures are known all over the country, and whose 
busiriess career dates back as far as 1859. Several well-known 
people have been interested in the concern, including Mr. Cor- 
pelius Vanderbilt. Mitchell, Vance & Co, began business in 1859, 
as an ordinary copartnership. This firm was maintained until 
1873, when the company became incorporated, with C. E. Bene- 
dict as its president. Samuel B. H. Vance was vice-president 
and Edgar M. Smith was secretary and treasurer. Mr. Benedict 
was succeeded in the presidency by Dennis C. Wilcox, who held 
the office up to the morning of April 14, 1886, when he was found 
dead in his room, with a bullet hole in his right temple and his 
revolver lying near him. ‘The suicide startled all mercantile New 
York, but Mitchell, Vance & Co. pursued the even tenor of its 
way, and continued to be held one of the strongest corporations of 
the city. After the death of Mr. Wilcox, Mr. Vance took the 
presidency; F. W. Wilcox, a son of the late executive, succeeding 
to the duties of vice-president. Upon Mr. Smith these various 
changes had thrown much of the responsibility of conducting the 
great corporation’s affairs, and for some time he was practically 
the manager of its affairs. A’bozt four years ago, the offices of 
secretary and treasurer were divided, Mr. Smith retaining the 
latter and Charles 8. Bonner, the present incumbent, being made 
secretary. 

The affairs of the corporation were transferred to court on 
Monday afternoon, in the form of proceedings by Attorney- 
General O’Brien. His assistant, John W. Hogan, went before 
Judge Donohue, in Supreme Court, Chambers, and on behalf of 
the people of the State, and especially Charles 8. Bonner, Secre- 
tary of the corporation, made application for the appointment of 


course, with the introduction of electric motors, all the stations to provide money for the Halifax instruments and central office. 
and plants included above have had their earning capacity largely Subscription books for it will be opened next week, All the pres- 
increased, a nd practically without any new outlay, W.T.H_ |&t members of the company will be subscribers, Mr. Knudson 
" "| will remain bere to supervise the work until the Halifax. office 
and trunk lines are in full operation. All will concede the great 
’ phone communication with the outlying towns. It will tend to 
centralize business here and largely reduce the cost of all com- 
; mercial transactions. That steps toward the same end were not 
BRANCH OFFICE OF ae t taken long ago is a source of surprise and regret. 
The Gonic (N. H.) Manufacturing Company contemplates light-| A joint stock company with a capital of $300,000 has been 
ing its mills with incandescent electric lights at an early day. formed at New Britain, Conn., for the purpose of carrying on the 
Tbe Board of Gas Commissioners of Massachusetts bas given | ™4nufacture of the engine recently invented by Joel T. Case, of 
authority to the Clinton, Mass., Gas Light Company to furnish Bristol. The officers of the company will be P. Corbin, president; 
electric lights in Clinton and Lancaster, prescribing, however, | @- C- Swift, secretary and superintendent ; F. G. Platt, treas- 
90 arc lights as the minimum lighting capacity of that company’s | ¥er- Other stockholders are A. Corbin, C. H. Upson, C. Parker 
plant. ; and H. P. Collins. Some two months ago these gentlemen gave 
The Chelsea, Mass., and Lawrence, Mass., gas-light companies | Mr. Case $10,000 for a refusal of his patent, which bas since 
have been notified by the Massachusetts Gas Commission that a | been purchased outright by them. The site of the Francis Manu- 
hearing on their petition to furnish electric lights in their respect- | facturing Company will be utilized by the new, company. The 
ive localities will be given on Sept. 7. offices will be located there, and the quarters previously used for 
The Thomson-Houston Electric Company. has entered into an foundry purposes will be refloored and made into a convenient 
arrangement with Mr. James E. Manning to erect a brick build- \/0cation, 
ing on Centre street, Lynn, Mass., adjoining the company’s pres-| Jerome Wieelock, Worcester, Mass., has recently returned 
ent factory. The building will be three stories above the base-| from a successful business trip abroad. The machinery of the 
ment, 204 feet in length and 64 feet in width. London exhibition building is driven by one of his improved 
The Woonsocket (R. 1.) street railway cars will soon be run by | variable cut-off engines, one is in use at the British arsenal at 
Sprague electric motors, which are to derive current from dyna- | Woolwich, another is being put into a 100,000 spindle mill in 
mos at the station of the Woonsocket Electric Light and Power | Manchester, and still another is being put up in India by British 
Company; and it is said that the same company will also furnish | 4uthorities. In this country one of the larger shipments was re- 
each car with four incandescent 20 c. p. lights. Overhead wires | cently made to the Chicago City Railroad Company for drawing 
will be used, which connect with each car by means of small | street cable cars, consisting of two engines 86 x 72, making eleven 
a Receiver, who should be required to give bonds in the sum of | trolleys. in all sent to this company. . 
$100,000, The petition sets forth that Mitchell, Vance & Co, bas| Messrs. F_ ine & Francis, the New England agents of the Edison| The Hartford (Conn.) Dynamic Company, although but a new 
for the past year been wholly insolvent. Its debts principally | United Mauufacturing Company, are continuing their progressive| enterprise, and as yet but’ little known ‘in the electric lighting 
consist of notes beld by various parties. Some of the paper is| work in the installation of the Edison system in this section. | field, has already begun to receive orders from several prominent 
due, some not yet due, and some has gone to protest. Many of | Among their recent orders are the following: American Rubber | electric light and power companies. The president of the com- 
the creditors are non-residents, and suits are threatened. The| Company, Cambriugeport, Mass., 1,200 incandescent lights—| pany is Mr. Charles K. Wead, late professor cf physics at the 








assets of the concern were stat-d to be $750,000 and liabilities equally divided between sixteen and thirty-two candle-power ' University of Michigan, and the general manager is Mr, H. M. 


way, is testing there the new primary battery of the company for | resident of Boston, as he was favorably unpressed with every-. 
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PHILADELPHIA, Aug. 22, 1887. gress of electrical science that Prof. Barrett is City Blectrician of 
Tbe plan of the city for establishing a plant for the purpose of | Chicago. He is imbued with that same spirit of progress and 
furnishing its own electric lights has brought out a great deal of activity that is the prominent characteristic of the typical Western 
talk among interested parties, and gradually the inside history of | business man, The resources now at his command, and which he 
the matter is becoming known. It is discovered tbat the city has | ¥¢8 48 a lever for the development of his ideas, were only won 
many obstacles to overcome before it will be able to accomplish | by persistent effort and that tenacity of purpose which accom- 
its object. Thereis a contract with the various electric light | P@nies perfect confidence in the ultimate triumph of a principle. 
companies t> furnish arc lighting at 55 cents per lamp per hight, After years of striiggling with city councils; who, from sheer 
and some of the companies were given privileges to run wites , uniformly discouraged any attenipt at progréss, the 
through the eity on condition shat they should furnish a certain professor now has his firm supportors aiid coadjuitors, chief among 
number of lamps ‘free of charge, and public sentiment is in favor | Whom are Aldermen Clarke and Manierre. The following excerpt 
of leaving the electric light business alone, in view of the gas-| ‘fom a morning paper will fully illustrate the professor's ideas 
works operations for years past. The outcome of the subject | UP0n street lighting, —_ 
cannot even be conjectured at present, but thata fight is imminent} City Electrician Barrett is iguring on a scheme of no less impor- 
is very evident. tance than the illumination of the entire city by electric light. 
I may add to my letter the following from the Record of Aug, | There isa general feeling that the wings of the gas monopoly 
13 on the subject of the Electric Light Trust : should be clipped, and electricity is the only alternative. Not 
The general plan of the city to furnish its own electric lighting | °?!Y is the legitimate gas bill of the city enormously big, but the 
has been known for some time. However, there is an interesting | ®* People are guilty of a thousand frauds.in the city. Only a 
history of the reason that has moved the city to this determina. | fW days ago was it that A. M. Billings very coolly presented 
tion, for the accomplishment of which many obstacles must be|C°™ptroller Burley an extra bill for some $14,000 for gas 
overcome, The city has a contract with the various electric|leged to bave been furnished over and above the five 
lighting companies to furnish arc lighting at 55 cents per lamp | CUbic feet per hour allowed in the contract. Of course, Mr. Bur- 
per night, and it gave some of these companies the privilege of | ey Tefused to pay the bill. This bill was considered particularly 
erecting wires upon condition that they would furnish a certain | “beeky because of the fact that the West Side Company already 
number of lamps to the city without charge. It is believed that | Teceives 25 centsper 1,000 more than the other company, and is al- 
this bas been done in a number of cases, and one of the causes lowed five cubic feet per heur for each lamp, while the other 
that led the city to seek the ownership of its own lights is the fact | CO™pany furnishes as good a light at four cubic feet per hour. 
that last year the electric lighting companies formed a com- Another curious thing about Chicago gas is that when the water 
bination known as the Electric Trust, and that . con-| 8#% is consumed, which makes a much poorer light than the coal 
cern proposed to increase the price of lighting the city from 55 to | £5, the expense to the city is 830 per cent, greater, as shown by 
75 cents per lamp per night. Being in a combination, and hav- the bills in the Comptroller's office. To add tothe misery of the 
ing complete control of arc lighting in the city, it was thought situation, a gas monopoly has been formed which threatens to im- 
tbat Councils would be compelled to accept the new rate or do 
without lighting at all. But the companies receded from that 
scheme, and since that time they have considerably strengthened 
themselves both in City Councils and outside. They have obtained 
increased privileges in the way of laying underground conduits, 
and it is believed that in December next, when the present con- 
tract year shall expire, the Electric Trust will make a move on 
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the question, in the belief that the facts are such as will compel a 
forfeiture of the charters of the company. Chicago's gas bill last 
year was $586,877. This enormous expenditure has raised 
serious questions as to the wisdom of such a stupendous ap- 
nual outlay. Mayor Roche and his advisers were fully alive to 


the city for an increase to at least 65 or 75 cents per lamp| the mighty power of the gas companies in the Council, and they 


per night. These conduit companies have obtained the knew that any direct assault on their part would meet with re- 
fight from the city to tise at least 100 miles af pulsion from the revenue-only element in the Council. So the 
streets in the best paying and most populous sectioris of the city, | Mayor, with great tact, and under the guise of bridge reform, 
and to obtain control of these conduits the municipal government bas sticceeded in starting a movement, which will eventually 


would be compelled to indemnify the companies in large sums of | row the Gas Trust extortionists flat on their back. This plan 
money. So far as Chestnut street is concerned, there is no room| W®* Dothing less than the scheme to light the Chicago River by 


that is not already held by private concerns. One of these com-| *lectricity, and it passed the Council without any opposition, 
panies, and the principal one—the Penn—reserves one apartment The plan was and is to illustrate, by means of the electric 
in its conduit for the use of the city. This is all the space the|/ight plant for the river, bow cheaply and ‘effectually the 
municipality can get upon that thoroughfare unless the wires shall | ®Dtire city can be illummated by the same method, the 
be laid in the gutter or under the sidewalks. The latter plan is city itself owning the plant. The municipality owns the 
not feasible, because of the number of vaults under the pave- | ®PParatus pertaining to the police and fire departments, and no 
ments. Shortly after privileges bad been granted by the city to reasonable objection, it is believed, can be offered against it own- 
a number of these underground companies, concessions of a ing the plant for furnishing light, and more especially since it 
similar character were sold in New York City for a large sum of | 40 bedone at about one-half the expense otherwise incurred. 
money, and then it was that City Councils awakened to| 7 be fact is that in three years’ time the money paid the corpora- 
the fact that the city should have had a proprietary interest in tions for gas would easily pay for the entire plant for lighting the 
the valuable franchises which it gave away to certain of these| City by electricity, and alsc for all expenses of such lighting. 
underground companies, Superintendent Walker, of the Elec-| After that time the city would easily save $300,000 a year for 
trical Department, directed the attention of City Councils to this | ight. 
tact last January, and urged that the city should control the} Professor Barrett, the City Electrician, says: ‘‘ It is safe to say 
underground conduits, but no heed was paid to his recommenda-|} that one electric light would displace seven gas lamps. But out- 
tiors. Director Wagner, having these facts before him, has de- | side of the thickly populated sections we would use tower lights, 
termined that at the first opportunity when money can be had | which would displace a greater number. One tower would light 
tbe city shall start an arc lighting system which can be run in|a@ radius of one-fourth of a mile in the outer resident por- 
connection with the gas-works, so that the city can be supplied | tions of the city. It would take about seventeen towers for the 
with hght of all kinds, One of the conduit companies obtained | South Side, an equal number for the North Side, and twice that 
privileges last March which are valued by the people in the con. | number for the West Side, or about fifty-eight towers in all. 
cern as worth not less than $3,000,000. This corporation is man- | This would furnish about four-ninths of the light required for the 
aged by the leading politicians of the city, and since it obtained its | city, leaving about one thousand two hundred and sixty electric 
privileges from Councils no other corporation has been able to| lamps to light the remainder of the city. These lamps 
obtain a like franchise, The action of Director Wagner bas been| would furnish vastly more light to the city than 
discussed by the politicians interested in the conduit companies,jit mow gets from the gas lamps, and for this 
and a very nice fight is in prospect, The most important feature | Teason—a gas lamp is only about fifteen candle-power, while an 
of it is that the City Councils, which are controlled by the leading electric light is 2,000 candle-power, or more than a hundred times 
politicians, must make the appropriation for Director Wagner’s 5 great. The fact is that there is hardly any comparison between 
scheme, and until that shall have been done the plan will not be| them. One electric light will actually supplant a great many more 
at all feasible, The Electric Trust is composed of the same | thao seven gas lamps, but { put it at that number to make it en- 
people who proposed to buy the gas works a year ago, | tirely safe. There is now a total of about 250,000 candle-power 
and they stand ready today to take those works if | required to light the city, counting the 15,000 gas lamps and the 
proper arrangements can be made which would be deemed | 4,000 oiilamps. Now, the electric plant I propose for ‘the city 
satisfactory to them, They are not at all abashed by their will give 2,500,000 candle-power,’ or fully ten times as much light 
failure of a year ago. Director Wagner knows this, and he has | @s at present.” 
been told by the representatives of these people that he cannot} ‘ What will be the cost of the plant required to light the city as 
make $750,000 (the sum which they proposed to give the city for | You propuse ?” the reporter asked. 
the works) ina year. Director Wagner is engaged at thistimein| “ Well, it would require two plants for the West Side and one 
80 endeavor to run the receipts of the works up to such a sum as| each for the North and South Sides,” Professor Barrett replied. 
to demonstrate that it is to the city’s advantage to nold the works, | “ At an outside figure, I estimate that both the West Side plants 
while, on the other hand, the people who compose the trust are | would cost $140,000, North Side $50,000, and the South Side 
Watching him closely in the hope that he will not be able to make | Plant $65,000. The towers would cost $300 each, making the 
4 good showing of net receipts, and so make an argument in| total cost of the entire plant for lighting’ the city “less than 
favor of their scheme. Their idea is to consolidate the gas and | $375,000. 
electric lighting companies, and to control and supply gas for} ‘To run this plant would cost less than $100 per lamp per year. 
illuninating, heating and cooking purposes, and electricity for|Thatis the figure at which we were offered the service for the 
illuminating purposes and for power. river plant, but counting the cost, everything considered, at that 
Upon the recommendation of a special commission the unex-| figure, it will be seen that it would only cost $126,000 a year to 
pended balance of $50,000 remaining in the treasury to the | light the city, and that a great deal better thai it is done at pres- 
Credit of the item for the maintenance and care of public build-| ent. I have told you before that in three years the city would 
ings is to be spent in furuishing an additional incandescent plant | save enough to pay for the electric plants. I bave now shown 
for the post-office building in this city, to consist of 2,700 lights, | you by figures whieh can’t be questioned, that after paying all 
the contract for which has been given to the United States” Elec- | legitimate expenses for lighting the city, we would save several 
tric Lighting Company, of New York, whose workmen are now | thousand dollars more each year than would be necessary to pay 
installing the new plant. The present plant consists of 110 arc | for the entire electric plant.” 
®ud a few incandescent lights, and these will b2 mostly sup-|| The Lake View Electric Light Company, whose recent opening 
Planted by the new. contract, as they have not given satisfaction. | was noted in these columus, has become involved in internal dis- 
E. {sensions. Mr: William Vogel, the secretary of the company, 
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who was arrested Jately on the charge of embezzlement and hon 
orably discharge pas begun suit for, $25,000 damages, 

The Central Union Telephone Company can derive what com \ 
fort it may from the fact that ‘the author of the notorious’ thnee- p 
dollar Indiana bill has become involved in a scandal at Vincennes 
He alleges, by the way, that it is a case of blackmail, and tha 
one of the stockholders in the telephone-company is his persecu- 
tor. 

Mr. E. I. Ballou, representing the Brush Electric Company, 
has sold a plant for Ludington, Mich., with a capacity of ninety 
lights, The plant will be used for street lighting. 

The Ball Eiectric Company, under the management of Mr. Chas. 
W. Raymond, have made a flattering record during the past year 
as shown below, They now have in operation in this city over 
400 lights, S 

In taking into account the work done by this company, it must 
be remembered that there has been no influence of any kind 
brought tobear; the entire result bas been accomplished solely 
through energetic work and the merits of the system. 

The following is a complete list of the isolated plants, the tota 
amount paid out for repairs for eighteen months being one dollar 
and fifty cents : 

Chicago Oyster House, 20 lights; Grammes & Ullick, 20 lights; 
25 incandescent ‘* Sun” distributor ; Chicago Arc Light and Power 
Company, 18 20-light dynamos, 260 arc lamps; Mansee & Com- 
pany, 8 lights; Pullman Palace Car Company, 80 lights; Anchor 
Line Steamship Company, 25 lights; 10 boats wired so that when 
boats arrive connections can be made with plant and light given 
for unloading; Baker Electric Company, 8 lights; Lacrosse, Wis. , 
10 lights; Fairchild, Wis.,.100 incandescent; Waterloo, Iowa, 
10 lights. 

The marriage of Mr. Joseph Bailey, of the well knuwn house of 
The E. S. Greeley & Company, to Miss Nellie E. Rice, is reported 
from Rock Island, Ill. 

There was incorporated this week as follows: The Kensington 
Electric Light Company, at Kensington; capital stock, $20,000; 
incorporators, B. Williams, J. C. O’Brien, William Birdsall, 
Erastus Gates and John Beaton. 5 

The Thomson-Houston incandescent system is being put in oper- 
ation at Salina, Kan. 


My St. Louis correspondent sends the following interesting _. 


news; 

The St. Louis Western Electric Light Company started a plant 
here a month ago’ They are using the Western Electric system, 
und have 80 lights in use, supplied by three 35-light dynamos, . 
driven by one Russell engine of 125 hb. p. and one Smith & Beggs 
40 h. p. engine. They have just received two Westinghouse auto- 
matic engines of 125 h. p. each and two Westinghouse alternat- 
ing current dynamos for incandescent lighting, for which they 
have over 400 subscribers. They are also running some C. & C. 
motors. 

The Thomson-Houston Company have the largest arc plant in 
the city. They have 17 dynamos in use, 14 30-light and 3 50-light 
macbines, driven by 4 Westinghouses of 75 bh. p., 1 Fritz of 35 h, 
p. and 1 Corliss of 350 h. p. They have 350 lights in use in the city 
and 100 in East St. Louis. Mr. L. C. Atwood, superintendent of, 
the company, informs me that they have supplied 45 steamboats 
with from 1 to 3-light dynamos in the past two years. The vogue 
enjoyed by the Thomson-Houston system South and West is re- 
markable. . 

The Guernsey Furniture Company are the agents for the 
Sprague Motor Company in St. Louis. They have 12 motors 
from 1 to 10 h. p, each in use. 

The St. Louis Illuminating Company, using the Heisler opetem, 
of incandescent lighting, have in use over 800 30-candle-power., 
lights. They have just rebuilt their plant and added one Buck- 
eve engine of 100 h. p., furnished by Wormer & Sons, of this 
city. 

The Exposition Building in St. Louis will be brilliantly lighted’ 
by 150 arc lamps. The St. Louis Western Electric Company have 
secured this contract. 

My Indianapolis ichntendiall reports that the Bell Company 
have filed alarge number of suits in the United States District 
Court against the users of the American-Cushman telephone. The 
complaint in each case covers forty pages of printed matter. A 
telephone man, who has been. long in the service, ventures as.a 
reason why the Bell company do not.try an injunction against 
the American-Cusbman Company, that there is not. sufficient 
backing to the Cushman Company, Whatever the real reason... 
may be, the Bell stockholders are anxious for an explanation. 
Numerous suits bave been filed in Indiana and Michigan, but so 
far as known, none have been brought. to trial. I understdnd 
however, that the regular suit will be tried in Chicago the coming 
September, or this winter at the latest. .The above information : 
is given for the benefit of those making inquiries of this office, 

The methods used by the State’s attorney.(Mr. Grinnell) in ob- 
taining evidence in the notorious ‘‘boodle” cases are being brought 
to light. They reveal a master hand. This week. there disap- 
peared as suddenly as if the earth had swallowed him up, a young 
man named Henry Sheriden, formerly private secretary. of Mr, 
Dwight K. Tripp. He is supposed to know a great deal about the 
passage of the ordinance giving certain valuable privileges to the 
Sectional Electric Underground Company since merged into the 
Chicago Arc Light and Power Company. The newspapers even... 
charge that he distributed the ‘‘boodle.” Nothing need be said 
regarding the value of the franchise ajluded to which practically 
gives one company the monopoly of the entire electric conduit sys- 
tem of the city ; but the charge of influencing votes is strenuously 
denied by Mr. Elisha Gray, who was president of the company at 
that time. It seems that this Mr. Sheriden, while with Mr. Gray’s 
attorney (Mr. Tripp) copied the entire evidence on file in the office 
in the case of Gray vs. Bell Telephone Co., and refused to return it 
until paid four hundred dollars. This fact will undoubtedly weaken 
the effect of his evidence. The man that devises a scheme for 
placing the ccntrol of the conduit system of our cities in purely 
impartial hands will deserve everlasting gratitude. 

Mr. Benson Bidwell, the inventor of an underground conduit, 
is out with a comuiunication to the Inter-Ocean, in which he pre- 
dicts the building of an electric railway fr.m some point in the 
United States through British America and Alaska to Behring 
Straits, crossing a briége into Asia, and there connecting with 
the railway system of Russia. Nothing small about that ! 

The good results that can be obtained over a properly con- 
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structed acoustic telephon3 line are often surprising to old Bell 
telephone p ople. Recent improvements have been made that 
will tend to bring acoustic telephones into: more geveral use. 
These instruments are especially servicable for communicating 
between a number of offices. The results mentioned were 
obtained by using the Harbert telephone, manufactured by Edw. 
E. Harbert & Co., of this city. 

The Western Electric Company will make, at Clinton and Van 
Buren streets, an addition to the south end of the present building 
of five stories 105 x 57, the addition to match the original parts, 
of pressed brick, to cost $65,000; mill construction will be adopted 
except the iron beams and columns, and it will be fire-proof; a 
blacksmith shop and dry-kiln will also be added. 

Col. 8. G. Lynch, broker, 146 La Salle street, Chicago, furnishes 
me the following quotations upon telephone stock : 


EGE OE DADs 5 no nne 4 <xinsed a koa diane £uhis ea eeenb es $155@$157 
CAGE LIME. 0. d0b-a v0 oa: % debi bs gonksekbcuke aka bw cee 44@ 45 
CIID vin oe.ns sane dbnian o09O0 cakicd colin astielee 385@ 400 
COI sos one n noe Kane Be eknn ken hoe, sank > dene anal 20@ 22 
CIIFIRIEL, 0 oss: saandees kvensedadsneune cade “see coem 80@ 85 
NR ONT g ccis o. asncenduiccdincncs ea 30@ 33 
MD MIOUIR, 0 os cucaccss- tacteene: 40d (450seudeuseeel - Be@ 27 
SN. .cintvsitnnsadschius cncanaseeeensasiainenia 75@ 76 
Rocky Mountain Bell..............-.sece0- ak pone 40@ 45 
We UE cn chen s ck hun buae Coeds ck Amma ibatedeea 105@ 107 
C. H. M. 





THE TELEGRAPH. 


Georgia.—It is proposed to incorporate the Midland Telegraph 
Company of Georgia. 

Government Telegraphs.—The Labor Convention at Syra- 
cuse has voted in favor of governmental control of the telegraphs. 


The Advertisement Pole.—A patent medicine man cover- 
ered telegraph poles in Carthage, N. Y., with bandbills. Then 
be bad to wash them all off, and pay $10 fine to the village be- 
sides. 

Married by Telegraph.—Clark Smitb, of Fort Supply, 
and Miss Gussey Nason, of Fort Sill, 200 miles apart, were mar- 
ried by telegraph on Monday. The report says that “‘ everything 
went lovely, and afull ceremony was given by means of light- 
ning.”—~-- Galveston News. 

Montreal, Can.—A special dispatch of Aug. 12 from Mon- 
treal says: The stock brokers here, realizing that their dimin- 
ishing business is owing to bucket shops, to-day passed a resolu- 
tion instructing the governing committee to take steps to prevent 
memters of the board from dealing in bucket shops. It is said 
that bucket shop keepers will be indicted. 


THE TELEPHONE. 


Decatur, Ala.—-The Decatur Telephone Company bas been 
organized, and poles and wires are now being put up. 

Cleveland, O.—Mr. W. M. Grant has been elected superin- 
tendent of tbe patrol telephone system by the Cleveland Police 
Commissioners. 

los Angeles, Cal.—At Los Angeles, the supervisors have 
required the Sunset Telephone Company to remove all its poles 
beyond the lines of every road within 30 days. 

Dallas, Tex.—Interference with the setting of telephone poles 
in Dallas, Tex., by the Erie Ccmpany has been enjoined by Judge 
M-Cormack. 

Elkhart, Ind.—According to the Elkhart Independent, 
many of the telephones that were taken out some time ago are 
now being put in again, under the toll plan of the Central Union 

Company, and it is evident from the reports that the restoration 
of the telephone service is generally regarded as a great blessing. 

A Ba‘ Defalcation.—A. J. Whitman, book-keeper for the 
Ceutral Union Telephone Company, was arrested at Chicago 
recently for forgery, and, waiving exammation, was committed 
to the Criminal Court under $25,000 bail. His accounts show a 
deficit of about $20,000. 

Indi.napolis, Ind.—Twelve suits for infringements and 
damages were brought in Indianapolis in the United States Cir- 
cuit Court on August 14 by the American Bell Telepbone Com- 
pany and the Central Union Telephone Company against 20 users 
of Cushman’s telephones at Laporte, Ind., where the Cushmac 
Company opened an exchange recently. 

A Defunct Telephone Experiment.—Wallace, the tele- 
phone man who was going to perform wonders here in the way 
of reducing telephone expenses, but whose scheme flattened out 
very suddenly, is now in Montreal trying to organize a company 
there. The Winnipeg gentlemen who were induced to go into the 
scheme are now sorry they had anything to do with it, and Mr. 
Gibbons, who took a contract to string wires and erect poles, is 
minus a considerable amount through the failure of Wallace to 
carry out his agreements. The plant of the defunct company is 
now in Sheriff Inkster’s bands, and has been advertised for sale. 
— Winnipeg Morning Call. 

Telephone Litigation in Toledo.—A special dispatch of 
Aug. 6 from Toledo, O., says: A telephone exchange, equipped 
with Cushman telepbones, was opened up at Findlay, O., last week 
with some forty subgcribers, using fifty or more telephones. 
Forty separate suits for infringement and damages were brought 
to-day in the United States Circuit Court here by the Bell Telephone 
Company and the Central Union Telephone Company against the 
Cushman Company and the individual subscribers. The Findlay 
people say they will put in one bundred telephones, and as the 
Bell Company has published notice that each individual user of 
Cushman instruments will be sued, a legal war of some magni- 
tude seems imminent, with, whatever the outcome, a large bill 
of costs and attorneys’ fees to be paid by some one. 

The Voice of the Telephone.—Tbe Christian Register 
seems very much pleased because there is a new telephone girl on 
its circuit, at the central office. It has indited a whole column 

editorial on the subject. It says that it now takes down the tele- 
phone with a new pleasure. Hitherto it bas bad no particular 
delight in using the instrument, but now, it remarks feelingly, 
** it is such a refreshment when we call to hear a sweet voice come 








ence wlth a glensinn inflexion and a refined gentleness of tone.” 
The naughty Christian Register says it now feels as though it. 
had.a personal friend at the other end of the line, delighted to do | 
it a favor, and it complains because the telephone company has 
not sent a photograph of the young lady. Such is the power of 
the buman voice. Our esteemed contemporary is captive to a 
voice that haséoul in it; that has in it * the mosic of a sweet 


temper and a good heart.” 


THE ELECTRIC — 


Rome, N. Y., is to be lit by the American system. | 
Fanwood, N, J., and Scotch Plains are to have the electric 
light. ‘ : ( 

Belgium bas a military balloon, telegraphing at night by 
electric light flashes. . 

St. Louis, Mo.—An electric — plant is to be installed in 
the St. Louis water-works. 

Marquette, Mich.—The Edison Electric Light Pomme of 
Marquette, is to build a plant. 

Nottingham, Ala.—It is reported that Mr. R. M. McClatehey 
is to put in a plant at Nottingham. 

Port Chester, N. Y.—The gas light company at Port Chester 
bas a franchise for electric lighting. 

Orlando, Fla.—The Orlando Gas and Electric Light Com- 

pany is to put in an electric light plant. © 

Joliet, 111.—The city of Joliet bas given a contract to the 
American Company for lighting the streets. 

Pensacola, Fla.—Mr. B. R. Pitt is interested in plans for the 
construction of an electric light plant at Pensacola. 

Manchester, N. H.—The Amoskeag Gas and Electric Light 
Company has been taking steps toward incorporation. 

Hlinois.—Mr. G. 8S. Bowen, of Elgin, Ill., has in hand plans 
for lighting Dundee and Carpenterville by electricity. 

Brookville, Pa.—Mr. G. W. Means is interested in the 
movement to establish an electric light plant at Brookville. 

Pawnee City, Neb.—Mr. J. R. Poole is interested in plans 
for the establishment of an electric light plant at Pawnee City. 

Attica, Ind.—The Attica Electric Light, Heat and Power 
Company has been incorporated with a capital stock of $15,000. 

Albany, N. ¥.—The Edison Light and Power Company of 
Albany has increased its capital stock from $10,000 to $20,000. 

Minneapolis, Minn.—The contract of the Brush Company 
with the city is for 400 arc lights at $150 per year for five years. 

Nashville, Tenn.—It is stated that the Brush Company at 
Nasbville bas contracted for a $30,000 Westinghouse alternating 
plant. 

Griffin, Ga —E. M, Walsh & Co., of Columbus, will put an 
electric light plant in their new ice factory and bottling works at 
Griffin. 5 

Little Rock, Ark.—The Little Rock Electric Light Com- 
pany on nee paling 1 hey eee two stories bigh, 60 x 
70 feet. 

Fairfield, Me.—The Electric Light Company at Fairfield, 
which has been crippled partially by the lack of power, is to put 
in a larger plant. 








Mendota, 111—The Mendota Electric Light Company has in- | 


creased its capital stock and will install 200 incandescent lamps 
at an early date. 

Valieyfield, Can.—The Valleyfield (Can.), Electric Light 
Company will put in an Edison plant for lighting stores, offices 
and private bouses. 

Greenleaf, Kan.—The Greenleaf Light and Telephone Com- 
pep Asap Ae appamestas A Ww. Bliss und others with a capi- 
tal stock of $40,000 

Welch Hill, Me.—The Harper Manufacturing Company, of 
Welch Hill, contemplates lighting its mill by electricity, and will 
put in the plant this fall. 

Paterson, N. J.—The Pioneer Silk Company, of Paterson, has 
closed a contract with the Edison United Manufacturing Company 
for a plant of 300 lights. 

Truckee, Cal.—Truckee, the centre of large lumbering in- 
tereste in California, is now agitating the electric light question, 
and will soon have a plant. 

Fergus Falis, Minn.—The Fergus Falls (Minn.) Electric 
Light Company have now elected officers, and will commence 
work with $15,000 capital stock. 

Columbia, 8S. C.—All being well, Mr. 8. C. Wright will start 
shortly the construction of the Brush plant at Columbia, and will 
have it in operation by February. 

Oswego, N. ¥Y.—The Oswego Gas Company, of Oswegce, N. Y., 
has decided upon going into the electric light business, and gives 
the American Company a contract for 50 lights. 

Sumter, S. C.—Mr. D. J. Williams, president of the cotton 
mill at Sumter, 8S. C., intends putting in an electric light plant 
this fall, and is now investigating the subject. 

The Stocker Electric Light.—It is stated that the Stocker 
Electric Signal and Motor Company’s light bas been applied toa 
train on the Atchison, Topeka & Santa Fe Railroad. 

Morehead City, N. C.—J. 8. Carr, of Durbam, N. C., and 
others, who purchased the Atlantic Hotel, will, if sale is con- 
firmed, add 200 rooms and put in an electric light plant. 

Utica, N. ¥.—The Citizens’ Mutual Heat, Light and Power 
Company, represented by G. D. Dimons and J. D, Wild, has ob- 
tained permission to run circuits overhead and underground. 

A Non-Luminous Pole.—People complain that the electric 
light pole on the corner of West Elm and Main street does not 
throw any light on the latter thoroughfare.— Brockton Gazette. 

Shelbyville, I1L—An exclusive contract and franchise for 
street lighting, etc., bas been granted to the American Electric 
Manufacturing Company, at Shelbyville, for a period of 5 years. 


Dulath, Minn.—The Electric Light Company at Duluth, 
Mion, is increasing its capital stock from $37,500 to $50,000. 
Tbe plant will be also increased from 150 to 175 2,000 candle- 


to ae Put in, the whole to cost @ t $10, 

‘Poughkeepsie, N. ¥)=It is noted that tiie electric Hghte of 
Poughkeepsie are seen 15 miles off, but their more immediate 
effect is observable in the en 
Sept. 1. 

Geneva, N. ¥.—The new Brush station at Geneva is rapialy 
nearing completion. It will soon start up a 450-light Brush in 
candescent machine in addition to two arc light machines now 


Houlton, Me.—The Thomson Houston a a 
been in operation a week or two and gives general satisfaction. 
Rime dia 96. tin opp the dyenten raat eanens by 
merchants. ri eae 

Nashua, N. H.—The ShentinnivAigs Rhifin Cobsigaiiy ith Hesatve: 
its new charter from the legislature and will organize at once as 
the Nashua Light, Heat and Power Company, with a capital stock 
of $200,000. 

Chattanooga, Tenn.—The Hauss Electric Light Company, 
of Chattanooga, is reported as having purchased machinery for 
the plant. It is placing two 80 h. p. boilers, and expects to be 
running in 60 days, 

New York City.—The Edison Company has placed with the 
Armington & Sims Company an order for ten engines of 200 h. p. 
each, to be installed in the new Edison central station in Twenty - 
sixth street, this city. 

‘Seattle, W. T.—The local gas company, which bas been using 
the American system for the past six months, has decided to in- 
ener 5 Beat et ban Sent codees aneotner Sees ree from 
the American Company. 

Pbiladelphis.—After strong competition on the part of 
several companies for the contract to light the fine store of Messrs. 
Jarob Reed’s Sons, of Philadelpbia, the contract has been awarded 
to the American Company for 35 lights. 

Fort Madison, Ia., was illuminated by electric light for the 
first time, Aug. 10. In the business portion of the city it isa 
success, In the residence part the numerous shade trees obstruct 
the light too much.—Chicago Jour. Commerce. 

New Orleans.—The Louisiana Electric Light and Power 
Company is now endeavoring to close contracts for the construc. 
tion of the foundations of the new towers which are to be erected 
for it at N w Orleans by the Star Iron Tower Company. 

Lawrence, Mass.—The Arc Lighting Company at Law. 
rence is about to occupy new quarters, in one of the buildings 
of the Lawrence Gas Company, on Marston street. Preparations 
are being made for the installation of two 60 hb. p. boilers and a 
pair of engines. 

Manchester, Conn.—The machinery at the Mather factory 
at Manchester was started last week, and the factory whistle now 
blows four times a day. The work of moving from the Hartford 
factory is still in progress, though most of the machinery is now 


.in running order. 


Vienna, Austria.—aA special dispatch of Aug. 19 from Vi- 
enna says: The Court Opera-House was reopened yesterday. 
Representatives of most of the European theatres attended the 
performance to witness the lighting of the theatre by electricity. 
The affair was a great success. 

Ashtabula, O.—The Ashtabula Water-Works Company, of 
Ashtabula, O., will add electric lights to their water-works busi- 
ness. They have begun by ordering sixty lights from the Ameri- 
can Electric Manufacturing Company, which they expect to in- 
crease considerably during the coming fall. 

Somerville, Mass.—At Somerville, Mass.,a week ago, the 
Mayor himself interfered to stop the Somerville Electric Light 
‘Company from putting up poles and wires, but he afterwards 
found that he had exceeded his powers, as the work was author- 
ized, and after a few hours delay it went on again. 


Cincinnati, O.—Mr. W. L. Silvey, whose dynamos and 
motor we illustrated recently, is now at work on electric rail- 
way devices, and is also perfecting an electric locomotive head- 
light. The light is said to be very powerful, visible at twenty 
miles distance, and evabling a newspaper to be read two miles off. 


Joliet, I1.—The streets of Joliet, Ill, are be to lighted entirely 
by the American system of electric lighting in place of gas and 
oi} lamps. The present electric plant is to be entirely overhauled, 
and 200 new lights added to it immediately. 1t 1s said that it 
will be one of the finest electric stations in the West when com- 
pleted. 

Providence, R. 1.—An enterprising fellow in Providence 
prowls around the electric lights at night flourishing a long whip. 
with a fish book baited with a moth miller at tha end, and in this 
way catches bats which are in search of insects attracted by the 
light. He makes frequent captures, and gets 50 cents apiece for 
the bats. 

Shelbyville, I1}.—Tbe Shelbyville Water-Works is another 
water-works company which bas decided to go into the electric 
light business and combine it with the water-works business. A 
contract bas been given by the city government for lighting the 
streets by the American system. The apparatus is ordered and 
will be shipped at once. 


A Statue of Liberty for 'Frisco.—Mr. A. Sutro proposes 
to present a statue of Liberty to the city of San Francisco. |t 
will illuminate the barbor with electric light, and will be 1,000 
feet above sea level, being pla’ed on the higher of the Twi» 
Peaks. The statue itself will be only about 18 feet high. The 
estimated cost is $10,000. 

Detroit, Mich.—It appears that the Detroit city authoriti 
are hunting around everywhere for evidence that will help them 
in their endeavor to drive the local Brush company undergroun(. 
Chief Walker, of Philadelphia, has been among the latest of those 
invited to mail an affidavit to the effect that burying arc wires '* 
the easiest thing in the world. 


Brooklyn, N. ¥.—Mr. Scott, of the Brooklyn and Jamaics 
Plank Road, was arrested last week while endeavoring to erect 40 
electric light pole, without obtaining a permit, but he was not 
be frustrated, and obtained a temporary injunction restraining 
the city authorities from interfering with him pending a bearing 
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on the igniter He then took 100 laborers and put up all about 


the poles forthwith. Argument is rerumed in the Saag, bas the 
poles are up. 

The Clark Electric Company of this city is now busy 
puilding dynamos for plants, and will, it.is rum red, \sbortly 
Lring out a new are lamp, which, like the machine, is the inven- 
tion of its electrician, Mr. E. P. Clark. Some late tests of the 
machine are said to show satisfactory results. Mr. J.-H. Sey- 
mour is president of the company. : ye, oe 

Kingston, Can.— According to the Kingston News, whe 






operation; but it is not believed that the company will be de- | 
prived of its franchise bythe city. ...... .. 

Denver, Col.—The National Machinery Company, of Denver, 
Col., is quite active in the electric lighting business. A new 
electric lighting company is being organized in Denvef to use 


the American system of elec:ric lighting. Fifty lights have just 


been ordered and it is expected that this will be added to con- 
siderably within the next few weeks. 


Keokuk, Ia.—The control of the electric light plant at Keo- 


kuk, Ia., has been secured by the American company, which pro- 
poses to remodel and reorganize it. Sixty American lights have al- 


ready been ordered, and it is expected that these will be increased 
to 100 during the fall. It is said that the company will also fur- 
nish incandescent service for residences. 


A Long Lived Lamp.—The Toronto, Can., Globe states that 
in the office of its sub-editor is a 82 c. p. Edison lamp which has 


been burning at full candle-power 5 hours every hight, 6 nights a 


week, from the installation of the plant in November, 1884. The 


lamp was guaranteed for 600 hours, but as the record shows, it 
has already been in service more than 4,700 hours. 


South Framingham, Mass.—The Framingham Electric 
Light Company, of South Framingham, which is about to erect a 


central station, has placed contract for its steam. plant, etc., 
with the Jarvis Engineering y. It will put in Armington 
& Sims engines and boilers set with the Jarvis boiler settmg, 
national feed-water heater, etc., and will use cheap fuel. 


Cana@a.—The American Electric Manufacturing Company 


state that they are shipping considerable quantities of apparatus 
into the Dominion. Mr. A. R. Williams, of Toronto, Ont., bas 
sold a number of plants, and has just ordered a 25-light dynamo 


machine and lamps from the American Company to use as an 


exhibit in the coming provincial exhibition to be held in Toronto 


next month. 













turing Company's ergine. The company started with 22 com- 


niercialand 16 streetlights, end is now ruining several incan- 


descents on the arc circuit, It recently made an excellent tempo- 
ry display on the lawn of C. E. Chamberlain, on Aug. 11, with 
two arcs and 15 series incandescents. The system is popular and 
gaining in favor. 

Buffalo, N. Y¥.—An important contract for underground 
work bas just been made at Buffalo, where the Callender Insu- 


It will be partly a solid and partly a drawing-in sys- 
tem. The boxing for the solid section will be made of vulcanized 
wood, and excellent results are anticipated. The work done will be 


Scranton, Pa.—The Scranton Gas Company have just con- 


tracted with Major John B. Powell. the general manager of the 
Brusb-8 wan Electric Light Company, of New England, for eight 
dynamo wuchines of 65 2,000 c. p. Jamps each. Three hundred 
of these lights are to be in tion Oct. 1. The Dickron Manu- 


Nevada City, Cal.—The Nevada City Electric Light and 
Motor Company has filed articles of incoporation in San Fran- 
cisco, its purpose being to maintain electric lights and motors in 
Nevada City and elsewhere in Nevada County, Cal., for lighting 
purposes, and also for motive power for driving machinery. The 
capital stock of the association is $15,000, divided into 1,500 


shares at $10 a share, and the directors are E. L. Campbell, Wm. 
Boericke, Chas. F. Burrell, A. A. Osborne and A. H. Clough. 


Messrs. Osborne and Brown have already made arrangements for 
lighting the city, and have organized the Grass Valley Electric 
Light and Motor Company, wit the object of lighting Grass 


Valley, four miles from Nevada City. 


New York City Lighting.—The Gas Commission of New 
York received on Aug. 22 the following proposals for lighting 
this city by electricity, all of which were laid over until Sept. 1 : 
American Electric Manufacturing Company, 397 lights on the 
upper end of the island, 32 cents per light per night; Harlem 
Lighting Company, 306 lights on the upper part of the island, 24, 






















Morrison and others, with a capital of $1,000,000, for the pur- 
pose of operating coal mines, electric power machinery. gas 
mains, etc., and for obtaining the right of way for lines and 
mains for the transmission of electricity and gas. 


Dayton, O.—The White Line Street Railway Company of 
Dayton, O., are to have six miles of track and 12 cars on the Van 
Depoele system. Ten cars are to have a 12 h. p. motor each, and 
two 15 hb. p. motors will be employed to haul trains of cars. The 
cars will be lit electrieally. The overhead wire is to be used for 4 
miles and a conduit for the other 2. The road is to be running 
by October. 


Philadelphia.—The Brush Company in Philadelphia are 
running about 200 small motors on sewing machines, Cleve- 
land, C. & C., Edgerton, etc., and all are doing well. They also 
have some Baxter, Brush and Edgerton from \¢ to 2 h. p., used 
chiefly for ventilation. The company have, however, been com- 
pelied to *‘ calla halt” on the motor business from the fact that 
their existing circuits are fully loaded, and they cannot at present 
put up any more. 

Printing by Eleetricity.—The Daily States, a large daily 
paper published in New Orleans, has now installed a 15 h. p. 
Sprague motor to operate its new Scott perfecting vress. The 
motor was put in fcr the paper by Mr. W. T. Mottram, the super- 
intendent of the local Edison Company, and the paper says that 
“the motor runs the press with such lightning rapidity and ease 
that 15,000 copies of the States are printed by it in one hour.” 
The service is very satisfactory. 

Accumulators for Yachts.—It is well known that 
some of the large yachts have a great many tons of lead stowed 
away in their keels. It has now been suggested that this lead 
cou!d be utilized in the shape of accumulators, that could thus be 
made to carry several horse-power, which with the intervention 
of a motor could be utilized in working the windlass, hauling in 
the main sheet, etc., and furnishing light as well. As is re- 
marked, it would be rather a novelty to have the ballast weighing 
the anchor or hauling at the ropes, but stranger things than that 
have been done before. 


Lykens Valley Coal Mines.—The success of the Schlesinger 
electric road in the Lykens Valley coal mine is said to have far 
erceeded the most sanguine expectations that were entertained 
concerning it. Tke plant has now been running without hitch 
since July 26, doing all the work of hauling the cars in its 
part of the mine. The motor has with ease brought ovt 
trains weighing as much as 200,000 pounds, and  con- 
sisting of from 16 to 20 cars. All of these trains 
have to be started on a 25 or 30 feet curve. At one time, to 





40, 50 and 60 cents, according to location; United States Iilumi- 





nating Company, 24, 40 and 50 cents ; Mount Morris Electric 
Light Company, 50 lights, 40 cents; North New York Lighting 
Company, 239 lights in the Twenty-third Ward, 40 cents ; Brush 
Electric Light Company, 437 lights, 40 cents, and 140 lights, 25 


avoid a siding, the motor was called on to push a train of 12 cars, 
loaded with rock, and weighing about 150,000 Ibs., up a one per 
cent. grade, and arounda 25 feet curve; and this is regarded as 
one of the heaviest performances of the kind in electric railway 







Dallas, Tex.—The Southern Electrical Construction & Sup- 
ply Company, of Dallas, Mr. W. H. Cole, will put a 650-light 
Westinghouse plant, and 50 arc lights, in San Antonio, where the 
city council committee bas reported in favor of a contract for 






street lighting. The company will also put in a 650-light West- 
ingbouse plant, complete, at Waco, Tex., and 100 incandescent 
lights for the Sherman, Tex., Oil Company. 


Jackson, Tenn., is desirous of baving the electric light, and 


advertises to that effect. It is thought that a good electric light 
and power company can geta liberal franchise from the city. 
Jackson is at present on a boom, work having begun on the Ten- 
nessee Midland Railway Company. It bas a population of about 
10,000, and is growing qui kly. Mr. J. T. Stark, City Recorder, 
can be addressed.on the subject of electric lightiog. 


Marquette, Mich.—The Markle Engineering Company, of 
Detroit, Mich. , agents for the Edison Electric Company and the 
American Electric Manufacturing C mpany, of New York, have 
been competing very strongly for the contract‘for lighting the 
city of Marquette, Mich. The contract has been awarded them, 
and the Edison Illuminating Company have ordered a 50-light 
American apparatus to light the public streets of the city. 


Sanford, Me.—At a meeting of the Sanford Electric Light- 
ing Company, held on Aug. 8, the stockholders voted to increase 
the capital stock to $6,000 and so to amend the charter that the 
company may introduce water and gas. Alli the stock was sub- 
scribed at the meeting. The pipes for the water-works will be 
laid as soon as the amendment to the charter can be obtained. 
Gas will not be introduced until the water-works are completed. 


Where Are the Brooms ?—It is stated in various papers as 
a curious effect of the electric light, that in several of the public 
buildings in Washington its use has led to an enormous increase 
in the number of spiders’ webs, The lights attract multitudes of 
insects, and the insects in turn attract the spiders. It is com- 
plained that in many cases architectural outlines have become 
badly obscured. It is pertinent to inquire under such circum- 
stances, what bas become of the brooms ?# 


Baltimore, Md.—A committee of the board of Underwriters 
in Baltimore kas submitted a list of improvements and additions, 
which bave been considered necessary for the safety of the city. 
One point insisted on is that all worn-out or obsolete apparatus 
shall be removed from the fire alarm telegraph service, and that 
the best and latest apparatus of the kind shall be substituted. 
Another point is that measures should be taken at once for the 
removal of all overhead wires, especially electric light. 

The Pacific Slope.—Articles of incorporation of the West 
Ccast Electric Light and Construction Company have been filed 
In the office of the county clerk, San Francisco, the purpose of 
the company being to carry on “the business of electricians in 
every branch whatsoever.” The corporation is to continue fifty 
years, the capital stock being $100,000, divided into 2,000 shares 
of $50 each. The directors are Geo. A, Newhall, Henry C. Hyde, 
George L. Henzel, John Lloyd and Joseph O, Hirshfelder. 

Bath, Me.—The city of Bath, Me., bas just entered the list 
of cities illuminated by electric light. Last week the Common 
Council passed a vote almost unanimously authorizing the Mayor 
© contract for five years with the American Company for lighting 
the streets, The Bath Electric Light and Power Company has 
ben organized, with Mr. F. A. Sawyer, of Portland, president, 
and Mr, Fritz Twitchell, of Bath, treasurer. The work has com- 
menced and the plant will be in operation some time during the 
month of September. 

Canton, N, ¥.—The Canton Electric Light and Power Com- 
dany have now had their plant in very’successful operation for 


cents; East River Electric Light Company, 401 lights at 89 cents, 


353 lights at 49 cents, and 256 lights at 19,8, cents. 


APPLICATIONS OF POWER. 





San Diego's electric street railroad will be completed in 


ninety days. . 


New Brunswick, N. J.—The New Brunswick papers are 


busily agitating the electric street railway question. 


San Antonio, Tex.—The San Antonio Street Railway Com- 
pany is investigating the subject of electric motors, and proposes 


to use them. 


Macon, Ga.—A bill has been introduced in the Georgia legis- 


lature to incorporate the Macon City & Surburban Railvs;, 
Light and Power Company. 
The Irish Electric Railway Company, of Detroit, 


Mich., has been incorporated by O. Townsend and others, with a 


capital stock of $1,000,000. 


Sault Ste. Marie, Mich.—The Sault Ste. Marie, Mich., Elec- 
tric Power Company has been incorporated by R. J. McBeen 


and others with a capital stock of $20,000. 
Easton, Pa.—An electric street railroad is about to be con- 


structed in Easton, the stock having been nearly ali taken. The 


grade on the hill will be 84, ft. to the hundred. 

Seuth St. Paul, Minn.—The South St. Paul Transit Com- 
pany is already getting ready for its electric railway. 
use screenings for fuel, and has ordered Jarvis setting for two 
boilers. 

Omaha.—The Van Depuele Company have contracted to fur- 
twenty cars, each with a 12 bh. p. motor for seven miles of electric 


road at Omaha. Half the rolling stock is to be in operation by 


Oct. 1. 


Lancaster, Pa.—lIt is stated that a man in a hotel at Lan- 


caster endeavored to stop a fan which was being run there by a 
small motor. He was amazed at the power developed, and now 
purses a ripped finger as a memento of the event. 

New Zcaland.—Mr. W. Prince, of Dunedin, N. Z., is now 
carrying outa contract for transmitting 10 horse-power elec- 
trically one mile for the United Alpine Gold Mining Company. 
The motor drives an air compressor in the mine tunnel. 

Salt Lake City.—Mr. Edmund Wilkes and his associates 
have applied to the City Council of Salt Lake City for a franchise 
for an electric railway. The proposed line of road is along Second 
South street from Jordan River to Fort Douglas; also along 
Eighth West street from Second South street to the Hot Springs. 

Cincinnati, O.—The first Cincinnati Edison Illuminating 
Cempany is now furnishing power to 8 motors of the Sprague 
type running on its incandescent circuits, and ranging from 1 
h. p.to5h. p. The motors are used chiefly for printing presses 
and ventilating fans. The average rate charged is about $100 
per h. p., per year. 

In London.—A special dispatch cf Aug. 20 from London 
says: ‘* The directors of the North Metropolitan Tramways Com- 
pany have decided to substitute electricity for horses as a motor 
for street cars, and have ordered 800 cars on the new system. A 
prominent railway man predicted to-day that in two years not a 
single borse will be'used on London tramways.” 

A Comprehensive Companuy.~—The Consumers’ Coal and 
Power Company; ‘of: Illinois, has been incorporated by W R. 











It is to 


work. The road is about 6,000 feet long. and the trip is very 
often run in six minutes. The regular speed with the 
heaviest load is from five to six miles an hour, but Mr. Schlesin- 
ger recently took a train out with great ease at the rate of 15 
mailes an hour. 


Rochester,N. Y.—The Rochester City & Brighton Street Rail- 
way Company and the Rochester Electric Street Railway Company 
are engazed in a struggle for the possession of the boulevard to 
Charlotte, a distance of between five and six miles. Neither com- 
pany can accomplish its wishes on account of the numerous legal 
injunctions that have been laid. The Electric railway has been 
enjoined by the diocese of Rochester and the Holy Sepulcher 
Cemetery Association from laying its tracks in front of their 
property on the boulevard. The Rochester City & Brighton 
Company has been enjoined by the Boulevard Company from lay- 
ing its tracks on the boulevard. Patrick O’Brien bas procured 
an injunction against the trustees of the village of Charlotte to 
prevent them from allowing the Electric Company to lay its tracks 
in the village, and one against the Electric Company against con- 
structing the road. James W. Whitney, one of the trustees of the 
Bonlevard Company, and as well a stockholder in the -Rochester 
City & Brighton Company, has obtained an injunction forbidding 
the Boulevard Company to transfer its rights and privileges to 
the Electric Railway Company.—Street Railway Gazette. 

Lima, Ohio.—Mr. B. C. Faurot, president of the Lima Street 
Railway Motor and Power Company, writes to General Stiles, of 
the Van Depoele Company, as follows: ‘‘My contract with the Van 
Depoele people was that they were to guarantee the power (six- 
teen hours being a day’s work, and the cars running eighty miles 
per day and carrying forty passengers each trip) should not cost 
over $2 per car per day, and that I was to have a trial of six 
montbs before final settlement was made or required. I have 
operated these cars about forty days and have so thorougbly sat- 
isfied myself of the worth of the system that I have settled and 
paid the company in full. I find from actual trial, with new track 
and cars and everything close and tight, making the cars 
require more power than they do to-day, and very much more 
than they will three months hence, that the actual figures for cost 
for power alone shows less than $1 per day per car for a run of 
seventeen hours, and does not exceed $3 per car for the entire ex- 
pense. I have no hesitancy in saying to the public that itisa 
grand success, and that too much cannot be said in its favor. 
Any one doubting the truthfulness of this report will do well to 
visit Lima and investigate for themselves.” 


PERSONALS. 


Prof. E. J. Hou.ton, of Philadelphia, has recentiy proposed, 








‘before the Franklin Institute, some valuable improvements in the 


new weather signal code that has been adopted by the United 
States Weather Bureau. 

Mr. J. J. Dickey bas resigned his position as superintendent 
of telegraph of the Union Pacific Railway lines to assume in- 
creased duties with the Western Union Company, and Mr. L. H. 
Korty has been promoted to succeed him, the change taking effect 
Aug. 15. 

Mr. Howard Stockton.—A special dispatch from Dover, 
N. H., of August 18 says: Howard Stockton has resigned the 
treasurership of the Cocheco Manufacturing Company to accept 
the presidency of the Bell Telephone Company. He has also re- 
signed'the treasurership of the Salmon Falls Manufacturing Com- 
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any. -In both positions he is succeeded by Thomas 8. Edmunds, 


. Treasurer of , the Anemich and Gilmanton mapetartaring com- 
. panies. 4 ° asta stO9 puny 


‘Mr: Raward wéiton: Hy Wé eat ‘tat Me. Edwdrd Weston 
has now definitely severed his connection with the. Unit States 
Electric Lighting Company, and will devote himself exclusively 
to laboratory work, for which he has unusual facilities in his ex- 
tensive laboratory at Newark, N. J. 


MISCELLANEOUS NOTES. 


Was He a Paralytic ?—In Hebron township, S. C., a few 
days ago, during a severe storm, it is said, the house of a resident 
was so filled with electricity that an invalid was cured by it. 

The Otto Gas Engine.—Dr. Otto, of Germany, inventor 
and patentee of the Otto gas motor engine, has commenced suits 
in the United States Court for injunction and heavy damages 
against parties making and using the Korting gas engine. 

No. 1,222 Home Again.—Master Sanger, the district mes- 
senger boy sent to England with souvenirs of ‘“‘The Highest 
Bidder,” has returned safely, and, as we predicted, has been 
interviewed by the daily papers. 

True.—One result of the warm weather is the growing desire 
for the perfected electric motor. The suffering and loss of horses 
upon street railways have touched not only the sympathy of the 
public but the sense of economy of the ‘companies San Fran- 
ciseo Bulletin. 


Bucket Shops in Ilinois.—Bucket shops were recently 
made illegal by the Illinois Legislature, and’the Chicago Board of 
Trade -has been enforcing. the law. by. refusing quotations. 
Strangely enough the c-urts.are now making the act valueless by 
granting ex parte injunctions restraining the Board from denying 
quotations. 

’ Aluminum Production.—A company has been organized 
at Milwaukee to engage in the manufacture of aluminum by a 
new process, the invention of a Milwaukee professor of chemistry, 
A. J. Rogers. It is understood to be an application of electrolysis. 
The claim is made that it will enable the production of aluminum 
at a cost which will allow it to compete with iron. 

Edison Anticipated.—Mr. Edison’s scheme for. getting 
electricity by a simple process from the coal in the kitchen stove 
is an infringement on the servant girls patent. Long years ago 
servant girls discovered that by thesimple process of emptying 
the kerosene ean on the fire they could develop latent electricity 
enough to send themselves and the whole breakfast paraphernalia 
through the roof together.—Somerville Journal. 

Room for the Plumber.—THE ELectrRicaL WORLD, in 
commenting upon the proposition to raise. $100,000 as a prize to 
uhe inventor from any part of the world who shall hit upon the 
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best plan or appliance for utilizing the water-power of the 5 ae 
ara River, at or near Buffalo, i “ This oa ty. of 


the 
Saath Gan aemteee ke ma eto oe glory. 
—Sanitary Plumber. 

Some Strong Language.—Jay Gould, by a malicious at- 
tack in one of his organs on Mr. J. W. Mackay, shows how hard 
bis monopolistic pool has been hit by the competition of the Com- 
mercial Cable Company and by the genérous support given the 
latter in its independent and public-spirited course. Nobody 
would expect from Jay Gould a direct, open and above-board 
attack; that is not his style. The tortuous and insidious attack on 
Mr. Mackay’s-credit is quite in Gould’s old-time favorite mode of 
warfare. When hard pressed and driven into a corner, he has 
always resorted to these tactics before yielding. It is surprising 
that Mr. Whitelaw Reid permits his great journal to be used in 
the promotion of such a base stock-jobbing scheme. It disgusts 
and wearies us to chronicle month after month and year after 
year the endless round of Gould’s trickeries and schemes.—New 
York Herald. 

English Cable Interests.—A special dispatch of Aug. 14 
from Ottawa says: A dispatch received from London by th® 
minister of railways says: .The Pacific cable question stands as 
follows: Sanford Fleming proposed that the imperial and colonial 
governments subsidize a new cable from Vancouver. The Imperia} 
government intimated that it could not by subsidy become a party 
to a concern which must compete with éxisting independent con- 





‘cerns. The Australasian government thereupon declared that it 


could not subsidize the cable unless the imperial government co. 
operated. There is a suggestion now before the Australasian and 
imperial governments for a joint government purchase of the 
Eastern Telegraph and other systems and the joint construction 
of a Pacific cable, thus creating a system of government cables 
throughout the empire. It is calculated that an annual payment 
of £50,000, made up of contributions from each colony interested 
would suffice, 

Electricity for Arrested Lactation.—The patient was the 
mother of three children, all of whom had been brought up at the 
breast. The youngest bad been fed in the same way for eleven 
months, when an attack of pneumonia interrupted this method of 
feeding. Twodays later, when the infant was well enough to re- 
commence, the secretion had completely ceased.: This state of 
hings persisted for a fortnight, during which the child, who re- 
tused other food, rapidly lost weight. It occurred to Dr, Aubert 


to try the effect of local faradization. The electrodes, well satur-| Erie 


ated with moisture, were placed right and left of each breast, and 
the current was graduated so as not to cause contraction of the 
pectoral muscles nor paiv. After the first séance, which lasted 
twenty minutes, the right breast had evidently increased in size. 






_ Aucusr 27, “18g7. 


five coos dasln dots Aeogn ob wal Mall oiackak: ciel ta a ec 
flow took place in both breasts. On the fifth 
to resume the breast-feeding, and 


sion is r 

whom the lacteal gecnallon WAAL Blok in consequence of 
reiterated and intense mental emotion. After eight days’ sup- 
pression, three séances of twenty minutes’ duration sufficed to re- 
establish the secretion, which then continued in a normal way. 
The saine result was obtained quite unexpectedly in & woman 


belief that by this means lactation could be caused in virgins. — 
Lond, Med. Rec. 








BUSINESS NOTICES. 

Jordan & Gottfried, 208 Canal St., N. Y¥., carry a 
complete stock of iron and brass machine and wood screws, bolts, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brase, Gernian silver, steel and 
iron wire, shafting, tools, etc. 





—— 


STOCK QUOTATIONS. 





The following list, by Mr. W. H. Baker, member 
New York Stock Exchange, 16 and 18 Broad street, gives the 
current quotations of electrical stocks : 

Aug. 23, 1887. 

TELEGRAPH. Bid. Asked.; TELEPHONE. Bid. Asked 
BD, Sik cs; 20522 i eee sunees eae 1 
Am. Tel. & Cable 73 19M. ¥. 0. J... 22000. DW 
a Am.. 98 110 Fae Second: age 

eepeeee Fee eee *e. ew see 
SGold & Stock. «4... +. «. ‘Southern Bell. 125 185 
*Inter.OceanTel. .. ... .....- 2 
N.Y. Mutual... 75 80° |SAm Electric. 45 
meee = OO (OM cs. ostkeg” @ 
? BOO: Bn pr Mee *Brush + ee senee 42 Sarees 
oe ; ase 53% = a Pon 
ss Ble dvccs ° WE nl owas bs pee. nave? a tar. 
w. man, Sg ia be pave? ekaeoe PE digon........0. cccce 300 
W. U. wees 11636 118 | *Edison Il]...... ... ees 0 
Mut. U. Bonds.. 84 Mg | * Isolated. ...... Sie 6 
ak *United States... ...... 52 
Am. Bell. ..... 210 2138 WE B, Milssvecess ae 
Am. Speaking... 110 120 MOTOR. 
*Hudson River........ 58 |*Sprague....... ...... 95 


* These stocks are so seldom dealt in that it is difficult to give price, 
at which they can be bought or sold. The figures given are as near 
as can be ascertained. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED AUGUST 9, 1887. 





367,841. Electric Gas-Lighting System: G. F. Perkins 
and J. P. Hurley, of Holyoke, Mass. Application filed April 
23, 1887. Devices for locating cause of any lack of proper 
conductivity i in the various conducting wires of electric gas-light- 
ore a'so means for connecting and operating an alarm 

landa novel spark coil. 


367, 866. Coupling Dynamo-Electric Machines; E. 
Thomson, of Lynn, Mass. Application filed June 4, 1886. The 
~ of the invention is to prevent the injury which would re- 

from the slipping of the driving belt for one armature; 


9—-# 





367,960. ExLeorric CLOCK SYsTEeM. 


to this end a fusible plug is placed in the connection from each 
armature to the outside circuit or main, such plug being located 


at a point between the armature and the point where on 
i connection between the two armatures is made. 
tra’ 


367, 898. Magnetic Clock; D, Drawbaugh, of paar. 
tion filed May 20, 1878. The mechanism of the clock is in| 22, 1886. 


Mill, Assignor to E. W. Chellis, of Harrisburg. Pa. A 


motion by the action.of magnets on the pendulum. 


367,901. 
man, of Chicago, Tll., og sgt opr M. Bryan, of Wasbington, 
D, & Application filed an, 6, 1887. A device intended to 


relieve the main Ime of the effects of being suddenly over- 
current, and to prevent the injurious 
such currents along a line not adapted to 


charged with a heavy 
results of conducti 
carry them. See illustration. 


Arrester For Electric Currents: J. P. Free- 


367,925 Electric Sonate: 
Schneff, of New York, N 
or Novel details in the® ’ construction and arrangement 


367,931. 'Blectric Couplings; C. Runels. ise home Mass. , 
Assignor of two-tairds to H. Runels and G. W 





ARRESTER FOR ELECTRIC CURRENTS. 


367.901. 


place. A oc See ee Ss 1886. The coupling is 


prowided suitable contact springs and plates. 
367,934. Commutator for Electric Generators; O. B. 
Shallenberger, Rochester, Assignor to G. W. dr. 
of Pittsburgh, Pa Application filed Nov. 18, 1886. De- 
tails by which a portion of the current from an alternating 
machine is taken off to maintain the magnetic field. 


367,956 





J. Cr Off, 
Sf me 





367,866. CouPpLiInG. DYNAMO-ELEORTIC MACHINES. 


sbaped end of the 


York. Application filed Feb. 9, 1887. 
movement the required distance; to insure that there shall be 


its normal condition after each operation. See illustration. 


Y. Rega flied 1 — is, 


. Rau, of same 368,088. Inclosin 


s i ra of Kew Ya for Bat Electrodes ; ‘. 
H, J. Brewer, ew York City. ap filed Oct. 
v, 


A holder having inclined sides fitting on the wedge- 
battery electrode. See illustration. 


ym ae ee to the T = et ys N 
, ew 
plemnetar Compe causing the 
successive impulses transmitted, to advance. the indicating 


no 
excess of movement and that the apparatus shall be returned to Ret ee ee ale ten — 


368,066. Railway 8S H. B of New York, 
y eee i te rown, 


soca nis nemiaee ster ig, Tip» rule 

ap a n 
when the train is approaching an open s geowtalligs o: 
other dangerous point. 


Case for Electric Machines; C. 


H. Hinds, of New York, N. Y. Application filed March 3, 
provided 


the pr ease on 


368,136. Cable Hanger; F. E. of Chicago, 
lil., Assignor to the Standard U: F. E._ Degeaharit of Chin of 


HBL 





$67.956. BrinpiInac CLAMP FOR BATTERY ELECTRODES. 


filed April.18, 1887, A suspended 
Ped, to the end of the hook 


Pa. Application 
hook, a Hoited strap or band connected to 
and a tongue connected to the opposite side. 


$08,140. Binding Post; P. J. H 
one-third “Sind Beard, of same place. 








of New Vienna, 
Applica 


ving a split i 1 

eae anemed a longitudinally 

ee ee oe eee a oe ae 
on the wire, 








168-17. 
telephone Cal 
W. J. 
7. COMM) 


JOSEPH V 
g. H. STC 
CL 


New Eng! 


Western 


SUBSCR 


CLUBS. 
with a fre 
Subserip 
In requesting 


THE 


HAS 1 


OF AN 


THE 


Advertis 
other similat 
rary accord 
tions prompt 

Notices of § 

Subserip 
orthe Busi: 


lLUeTRATED 


Partial — 
gra ! 

Diebi'e Go 
Neen 
Motor.... 

The Westi 


‘rw Books: 
* Poor's Di 
way Offic 
“ MavUat O 
Bank” 
“Second § 
graphic } 
CORRESPONDE 
The Report 
tee on Tas 
stallation 
Light As: 








{n the gros 
feocral impr 
‘gaged in el 
tot failed to | 
their advanté 
madiug colun 
ieue ; 

The Tucker 
be Auourn 
Alarm 


dimes ¥ Ww. 

Y he Elee ‘2 
The Labeoe 
‘ved Dolgel 
Vaots, Por § 


— 


— 


VoL. x. 





OUR Ph 
ing letter 
that 
tial of 
tlectrical 
trust that 
Raders, ny 
jUstice, 





I view 
ternatin 
nd dese 
Me West 





